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VARIABLE 

I. D. FAN DRIVES 

INTERMOUNTAIN 
POWER 

INTERMOUNTAIN 
GENERATING 

STATION 

NOTES: 

FILE 
NUMBER * * 

VOLUME 1 

(Backbone) 

1. AII,mT.nnltln!> 

2. All baclk.bolle irrlprrnlting 

BLACK & VEATCH CORPORATION 
11401 LAMAR A VENUE 

OVERLAND KANSAS 66211 

(Cover) 

sizes in column to right of cover illustration. 3. 
4. 
5. 

only if instructions are contained in more than one volume. 
number. 

1 

1 

14 
14 



MANUFACTURER ___________________________________________ , 

HP ______________ ,VOLTS ____________________ ,PHASE ________________ , 

SERVICE FACTOR _____ , NEMA DESIGN Llc:'lTER _____________ , FULL LOAD SPEED ___________ RPM 

ENCLOSURE: TYPE ____________________________________ ,FRAMESIZE ________________________ _ 

INSULATION SYSTEM: CLASS ______________ STANDARD _____ SEALED _______ , AMB TEMP _____ 0 C 

TEMP 0 C BY RESISTANCE AT SERVICE FACTOR OF __________________ , 1.15 __________ __ 

FULL LOAD CURRENT AMP, LOCKED-ROTOR CURRENT ________________ AMP 

SPACE HEATER (II' FURNISHED): NUMBER OF UNITS ___________________ , UNIT RATING, WATTS _________ _ 
VOLTS ,PHASE ____________________ __ 

BEARINGS: TypE _________ _ ABMA L-IO RATING LIFE, NOT LESS THAN _____________________ H 

LUBRICATION: TYPE _________________________ SYSTEM __________________________________ _ 

SOUND LEVELS: 

POWER LEVEL 
RE WATTS ___________ dBA 
FREE HELD 

OVERALL MEAN NO-LOAD SOUND PRESSURE LEVEL 
RE 20 MICROPASCALS (0.0002 MICROBAR) REFERENCE 
DISTANCE OF 1 METER 2 METERS ________________ ========-= dBA FREE P=I=ELc-::D:----

TOTAL MOTOR WT ________ LB 

FOR MULTISPEED MOTORS: 
VARIABLE TORQUE , CONSTANT TORQUE ______ ', CONSTANT HORSEPOWER _______ _ 
MOTOR TERMINAL CONNECTION DIAGRAM NO. (ATTACH COPY OF DIAGRAM) 

FOR WOUND ROTOR MOTORS: 
SEC VOLTS _____________ , SEC AMP _________ " SEC RES, OHMS M-M AT 25° C __________ _ 

FOR MOTORS IN HAZARDOUS LOCA TrONS: 
MOTOR ENCLOSURE SURI'ACE TEMPERATURE, 0 C AT SERVICE FACTOR OF 1.0-:=-c-=-::-::-:::c:c:=-::-::-::-__ 
1.15 WILL MOTOR CONTAIN TEMPERATURE CONTROL THERMOSTAT REQUIRING 
CONNECTION INTO THE MOTOR STARTER CONTROL CIRCUIT: YES NO ______ _ 

FOR DUST IGNITIONPROOF MOTORS: MOTOR ENCLOSURE SURFACE TEMPERATURE RISE UNDER ANY 
ABNORMAL OPERATING CONDITION INCLUDING OVERLOAD, SINGLE-PHASING, ETL ASSUMING ENCLOSURE 
SURFACE TEMPERATURE OF C WHEN ABNORMAL CONDITION DEVELOPS: 

MINIMUM TIME TO REACH 1650 C _________ _ 

MAXIMUM RATE OF RISE __________________ 0 C IN 5 

ADDITIONAL MOTOR DATA FOR MOTORS LARGER THAN 200 HP AND FOR ALL MOTORS RATED ABOVE 
600 VOLTS SHALL BE SUBMITTED ON SHEETS 2 AND 3. 

1 

1 



EFFICIENCY, PERCENT GUARANTEED, LOAD: 1/2 ---:--c:--------- 3/4 ______ _ 
POWER FACTOR. PERCENT GUARANTEED, LOAD: 112 _______ _ 

MINIMUM STARTING VOLTAGE IN PERCENT OF RATED VOLTAGE: 
CALCULATED: _________ _ 
SPECIFIED: __________ _ 

OCTAVE BAND MEAN NO-LOAD SOUND PRESSURE LEVEL RE 20 MICROPASCALS (0.0002 MICROBAR) 
REFERENCE DISTANCE OF I METER : 2 METERS ____________ _ 

CENTER FREOUENCY. HZ 
31.5 
63 

125 
250 
500 

1,000 
2,000 
4,000 

LEVEL.dBC 

OUTLINE DWG NO. ________________ _ 

ACCELERATING TIME: 
AT RATED VOLTAGE S 
AT MINIMUM SPECIFI-=E::-:D-----------
STARTING VOLTAGE ____________ S 

LOCKED-ROTOR PF PERCENT 
LOCKED-ROTOR TORQUE LB-FT 

PULL-UP TORQUE -::c:c=-------------
BREAKDOWN TORQUE ___________ _ 
TOTAL ROTOR WT ____________ _ 
ROTOR INERTIA 
OPEN CIK TIME C=-O=-N:-:cS=T=-A:-:cNT=----------- S 

FOR VERTICAL MOTORS: 
REEDFREQUENCY ____________ _ 

THERMAL LIMIT CURVE UNDER LOCKED-ROTOR, ACCELERA nON, AND RUNNING OVERLOAD CONDITIONS; AND TlME
CURRENT CURVES DURING ACCELERATION AT RATED VOLTAGE AND AT MINIMUM SPECIFIED STARTING VOLTAGE CURVE 
NO. (ATTACH CURVE) 

LOCKED-ROTOR SAFE STALLED TIME. S 

MOTOR INITIALLY AT MAXIMUM SPECIFIED 
AMBIENT TEMPERATURE 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATING TEMPERATURE 

MINIMUM SPECIFIED 

1 



SPEED-TORQUE-CURRENT CURVES AT RATED 
VOLTAGE AND AT MINIMUM SPECIFIED 
STARTING VOLTAGE, IN PERCENT OF FULL 
LOAD OR CURVE NUMBERS _____ _ 
(AHACH CURVES) 

AT SPEED CORRESPONDING TO MAXIMUM 
TORQUE 

AT SO% SPEED 

AT 60% SPEED 

AT LOCKED-ROTOR 

NUMBER OF SUCCESSIVE STARTS: 

MOTOR INITIALLY AT MAXIMUM SPECIFIED 
AMBIENT TEMPERATURE (COLD) 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATING TEMPERATURE (HOT) 

COOLING PERIOD REQUIRED AFTER 
COMPLETION OF THE PRECEDING 
MAXIMUM NUMBER OF SUCCESSIVE 
STARTS BEFORE MAKING ADDITIONAL 
STARTS BASED ON THE FOLLOWING 
COOLING CONDITIONS, MINUTES 

MOTOR RUNNING AT SERVICE 
FACTOR LOAD 

MOTOR RUNNING WITH DRIVEN 
EQUIPMENT UNLOADED 

MOTOR DE-ENERGIZED, COASTED 
TO STOP, AND LEFT IDLE 

RATED VOLTAGE 
TORQUE, CURRENT, 
LB-FT AMP 

AT RATED VOLTAGE 

MINIMUM SPECIFIED 
STARTING VOLTAGE 

TORQUE. CURRENT, 
LB-FT AMP 

AT MINIMUM SPECIFIED 
STARTING VOLTAGE 

FOR MOTORS FOR WHICH DIFFERENTIAL PROTECTION IS SPECIFIED, STATOR CONN: WYE'--____ . DELTA __ _ 

FOR MOTORS REQUIRING INTEGRAL WATER COOLING OF BEARING OIL: 
FLOW OF COOLING WATER REQUIRED GPM 
MAXIMUM COOLING WATER INLET TEMPERATURE 0 C 

FOR MOTORS CONNECTED TO EXTERNAL LUBRICANT RECIRCULATING SYSTEM: 
FLOW OF OIL REQUIRED TO MOTOR BEARINGS: GPM AT 0 C MAXIMUM PSI 
BEARING HEAT REJECTION TO OIL: BTUIH 
OUlLET TEMPERATURE OF OIL FROM MOTOR BEARINGS: _" C MAXIMUM 

FOR HORIZONTAL MOTORS RATED 1,000 HP AND LARGER AT 3.600 RPM AND FOR ALL MOTORS RATED 3,500 HP AND 
LARGER AT ALL SPEEDS: 

CRITICAL SPEEDS: FIRST CRITICAL RPM 
SECOND CRITICAL RPM 
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FIGURE 3-3 
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curves 

1-nr'rYlt"r name 

Standard 

Self-cooled 

Force-cooled 

1JI .. "rn"<",, insulation 
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L-_---''-'-'--'-_---' 

L-__ -'-"-__ ---' 

L-__ -=..::c __ ---' 

tests are ,",VUUJ,..., 

IDNumber 
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Number of 

rise 

class 

Enclosure 

Vector 

HV 

Sound level 

Site altitude 

Maximum ambient ternp,eraltur 

Maximum .. "" ..... J 

annual ambient tp<nn,Pf'o,h 

Maximum 24 hour average ambient 

Preservation 

Conductor material 

Paint and color 

ac power 

K-factor for nonsinusoidalloads 

Neutral 

Unusual "1-"vA""""", conditions 

accessories 

Additional 

°C 

dBA 
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motor 
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HnJUA .. '-.... motor 

motor 
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Air 

motor at 1 meter dBA 

Current transt:onmers 

Stator tprnn,~r",t".,P devices 

range Minimum 

current 

power cable and terminations 

volts 

Dollars 
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motor 
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Manufacturer 

Model No. 

Location of 

Motor 

Motor 

Enclosure 

curves 

motors 

at "".n "on "'''' 

range 

motor 

motor 

curves 

curves 

HPorkW 

seconds 
--------------------------------

seconds --------------------------------
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H.IU,HHHUJlH clearance 
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Rotor 
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From: 
To: 
Date: 

ect: 

Mike Nuttall 
Nathan Crop 
1/12/2006 4:43:17 PM 
Laptop Information 

1 



TransPort® x3100 

1 

Item r 
055001742-00 

571-00 
MOD002453-00 

3 
DvwOOll18-00 
FDDOOll12-00 

t 

3-00 ATI 
LCDOOI022-00 15. 
MDMOO1l23-00 
Nwo001329-00 
WRLOOI081-00 

ce: 

.txt 

,414.00 ,414.00 

PC! WLAN 

1 

1 



INTERMOUNTAIN POWER SERVICE CORPORATION 

TO: 

FROM: 1 

DATE: 21, 2010 

SUBJECT: E1 

we are 
project, 

We want 

are 
so it 
just 

We use to access 1 

11 



con terns: 
584's 

Annunc 
Ronan 

Actuators: 

ID Fans: 
HMI 

MCC 
Towers 

tern 

ics 
of our 

same as our 

so we can 
systems. We are 

new systems are 
systems 11 

system so we to 
programs 

e 
systems 
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Vendor: 

ect No. 

3 EA 

Remarks: 

[Date] 

Dept. Supt. Date Manager 

Account No. 

Work Order No. 

Account No. 

Work Order No 

Seller or 
Manufacturer Unit Cost 

6 ft 

Date Agent 

Extension 

$6,144.00 

$14.04 

$6,558.37 

Date 

1 



a so to 

s 



MPC llC 
906 E. Karcher Rd. 

ID 83687 
FAX: 208-893-8720 

Phone: 800-858-3472 

Cust#: 1061754 

Memo 

Remit ",,,,,,," .... 11' 

MPC 
P.O. Box 94172 

IL 60696-4172 

Include Ref. No. 9750906 on check or P.O. 

Cust#: 1061754 

Date: 06/13/2006 
Reference No: 9750906 
Phone: x 33978 

Bill To: INTERMOUNTAIN POWER SERVICE CORP. 
850 W. BRUSH WELLMAN RD. 

To: INTERMOUNTAIN POWER SERVICE CORP. 
850 W. BRUSH WELLMAN RD. 

UT 84624 UT 84624 

US US 

Contract: NO CONTRACT COMMERCIAL NO CONTRACT COMMERCIAL 

Ordered Item Number 
Quantity 
1 TSP1145 

CPU002724-00 

1 MOD002552-00 

1 - HDTOOl125-00 

1 FDDOO1276-00 

1 - CDC0011 04-00 

VCD002175-00 

LCD001044-00 

MOU001058-00 

SFOOO3182-00 

1 - SF00021 01-00 

1 - SFOO02595-00 

1 - OSSOO1780-00 

MDMOO1123-00 

NBPOO1334-00 

1 - DIG001131-00 

1 - SCR001034-00 

1 - NWOOO1329-00 

WRL001109-00 

WRL001082-00 

1 810001207-00 

1 - PKG001692-00 

1 - HDW005383-00 

LAA001598-00 

SVCOO1396-00 

1 - WAR001073-00 

1 - NBPOO1530-00 

Page 1 

Processor 

Memory 

Hard Drive 

Floppy Drive 

Cd Rom Drive 

Video Card 

Monitor 

Mouse 

Oem Software 

Oem Software 

Oem Software 

Operating System Software 

Modem 

Accessory 

Peripheral Item 

Peripheral Item 

Network Card Option 

Network Card 

Network Card Option 

Labor/Service Option 

Packing Material 

Hardware 

Asset Labels None 

Warranty 

Notebook Battery 

TRANSPORT T3200 15.4" WIDE SXGA+ S 
Intel Core Duo processor T2600 (2.16GHz 2MB Cache 667MHz FSB) 

1024MB 667MHz DDR2 (1 SO-DIMM) 

80GB Serial ATA-150 9,5mm Hard Drive (5400RPM) 

Ex1ernal USB.Floppy Drive 

CD-RW/DVD Combo Drive TransPort T3200 

ATI Mobility X1600 w/128MB graphics 

15.4" WSXGA+ Active Matrix Display 

NBK Optical USB Mini-Mouse 2 Button Scroll 

Microsoft(R) Office 2003 Small Business with PowerPoint 

Customer Selects No Antivirus Software 

No Mise Software Ordered 

Microsoft (R) Windows (R) XP Professional w/SP2 (T3200) 

Integrated 56K v,92 modem 

BLACK LEATHER NOTEBOOK CARRYING CASE 

Integrated Biometric Fingerprint Scanner 

Integrated Smart Card Reader (CAC- Common Access Card 

Integrated 10/100/1000 Ethernet LAN 

Intel Pro Wireless 3945ABG 802,11 ABG WLAN 

Integrated Bluetooth 

TransPort T3200 BIOS 

Customer Selects No Bulk Pack 

Airbay -TransPort T3200 

Customer selects no Asset Tag 

NB.1st-3rd Yr. Depot Repair 

NB.lst Yr-3rd Yr. Manufacturers LtdWarranty.Tech Support & Parts 

Primary Battery 8-cell for TransPort T3200 

Unit Price Net Price 

1 



Total Sales Tax 

Total 

Name Title (if applicable) 

IFTAX CERTIFICATE MUST BE PROVIDED AT TIME OF PURCHASE. MPC Computers, LLC cannot be """nnrlsibl" 
credit. MPC's policy does not include or return and 

from date of shipment. returns require MPC and are to a 
above. You further understand and agree this controlled Terms and and that Products 

"p~m<';'IUI" MPC Limited Warranties. Finally, by signing agreement you confirm you have the authority to bind yourself or (if applicable) your company or 
and conditions. 

LEASE QUOTE FOUND BELOW IS AN EXAMPLE OF POTENTIAL PAYMENTS FOR CUSTOMERS INTERESTED IN LEASING OR THOSE CUSTOMERS PRE-APPROVED. 
ACTUAL LEASE TERMS ARE BETWEEN CUSTOMER AND A THIRD PARTY AND ARE OFFERED ONLY TO QUALIFIED CUSTOMERS, SUBJECT TO CREDIT APPROVAL 
SIGNIFICANT OTHER TERMS AND RESTRICTIONS APPLY. ALL TERMS ARE SUBJECT TO CHANGE WITHOUT NOTICE, 

UNLESS OTHERWISE SPECIFIED HEREIN AND EXPRESSLY AGREED TO BY MPC COMPUTERS, LLC, PAYMENT TERMS ARE NET 30, SUBJECT TO CREDIT APPROVAL IF 
YOU ARE NOT APPROVED FOR LEASING OR NET 30 TERMS, PRE-PAYMENT WILL BE REQUIRED, 

Page 2 
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Memo 

;On!'lDLner'!lL LLC 
Karcher Rd. 

1083687 
FAX: 208-893-8720 

Remit 1IOI .. ,"n .... " Date: 12/12/2005 
Reference No: 9637740 
Phone: x 33978 

MPC 
P.O. Box 94172 

I L 60696-4172 

Phone: 800-858-3472 Include Ref. No. 9637740 on check or P.O. 

Cust#: 
Bill To: 

1061754 
INTERMOUNTAIN POWER SERVICE CORP. 
850 W. BRUSH WELLMAN RD. 

UT 84624 

US 

Cust#: 
To: 

1061754 
INTERMOUNTAIN POWER SERVICE CORP. 
850 W. BRUSH WELLMAN RD. 

UT 84624 

US 

Contract: NO CONTRACT - COMMERCIAL NO CONTRACT - COMMERCIAL 

Ordered Item Number 
Quantity 
3 TSP1026 

3 CPU002571-00 

3 - MOD002453-00 

3 - HDTOO1123-00 

3 FDDOO1112-00 

3 CD1002110-00 

3 VCD002073-00 

3 LCD001022-00 

3 MOUOO1058-00 

3 - SFOO03182-00 

3 - SFOO02595-00 

3 SF00021 01-00 

3 055001742-00 

3 - MDM001123-00 

3 - NBP001334-00 

3 DIGOO1131-00 

3 SCROO1034-00 

3 - RM1001126-00 

3 - USB001013-00 

3 - WRLOO1081-00 

3 - WRL001 082-00 

3 NWOOO1329-00 

3 - 810001184-00 

3 PKG001692-00 

3 - HDWOO4334-00 

3 SVC003075-00 

3 NBP001386-00 

Page 1 

Processor 

Memory 

Hard Drive 

Floppy Drive 

Cd Rom Drive 

Video Card 

Monitor 

Mouse 

Oem Software 

Oem Software 

Oem Software 

Operating System Software 

Modem 

Accessory 

Peripheral Item 

Peripheral Item 

Removable Media 
Device 
Removable Magnetic Media 
Device 
Network Card 

Network Card 

Network Card Option 

Labor/Service Option 

Packing Material 

Hardware 

Notebook Battery 

TRANSPORT X3100 15.0" 
Intel Pentium M Processor 740 (1.73GHz, 2MB Cache, 533FSB) 

512MB 533MHz DDR2 (2 SO-DIMM) 

60GB Serial ATA-150 g,5mm Hard Drive (5400RPM) 

1.44MB Floppy Drive for TransPort X3000/3100 

CD-RW/DVD Combo Drive TransPort 3000/3100 Series 

ATI Mobility X700 w/64MB 

15.0" SXGA TFT Display 

NBK Optical USB Mini-Mouse 2 Button Scroll 

Microsoft(R) Office 2003 Small Business with PowerPoint 

No Misc Software Ordered 

No Norton AntiVirus Option 

Microsoft (A) Windows (A) XP Professional w/SP2 (3100 series) 

Integrated 56K v,92 modem 

BLACK LEATHER NOTEBOOK CARRYING CASE 

Integrated Biometric Fingerprint Scanner 

Integrated Smart Card Reader (CAC- Common Access Card 

6-in-1 Media Reader modular optical del/ice not selected 

256MB MPC USB 2.0 Flash Memory Drive 

Intel PROlWireless 2915ABG 802,11 AlBtG MiniPCI WLAN 

Integrated Bluetooth 

Integrated 10/100/1000 Ethernet LAN 

TransPort X3100 BIOS 

Customer Selects No Bulk Pack 

Air Bay -TransPort 3000/3100 Series 

NB lst-3rd Depot Repair, Parts & TS 

Primary Battery 8-cell for TransPort X3000/31 00 

Ex / Mist Ground 

Unit Price Net Price 

1 



353.28 

6.28 

Name Title (if applicable) 

IF TAX EXEMPT, CERTIFICATE MUST BE PROVIDED AT TIME OF PURCHASE. MPC Computers, LLC cannot be rA"nnr,,,,n'A 
ship dale is based credit. MPC's policy does not include or return and 

from MPC, from date of shipment. returns require MPC and are to a 
the Products above. You further understand and agree this controlled Terms and and that Products 

be covered their MPC limited Warranties. Finally, by signing agreement you confirm you have the authority to bind yourself or (if applicable) your company or 
purchasing entity these and conditions. 

LEASE QUOTE FOUND BELOW IS AN EXAMPLE OF POTENTIAL PAYMENTS FOR CUSTOMERS INTERESTED IN LEASING OR THOSE CUSTOMERS PRE-APPROVED. 
ACTUAL LEASE TERMS ARE BETWEEN CUSTOMER AND A THIRD PARTY AND ARE OFFERED ONLY TO QUALIFIED CUSTOMERS, SUBJECT TO CREDIT APPROVAL 
SIGNIFICANT OTHER TERMS AND RESTRICTIONS APPLY. ALL TERMS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

UNLESS OTHERWISE SPECIFIED HEREIN AND EXPRESSLY AGREED TO BY MPC COMPUTERS, LLC, PAYMENT TERMS ARE NET 30. SUBJECT TO CREDIT APPROVAL IF 
YOU ARE NOT APPROVED FOR LEASING OR NET 30 TERMS, PRE-PAYMENT WILL BE REQUIRED. 

Page 2 
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SPECIFICATIONS 
AND 

DOCUMENTS 

INTERMOUNTAIN POWER 

INTERMOUNTAIN GENERATING STATION 
DELTA, UTAH 

VARIABLE 
I. D. FAN DRIVES 

SPECIFICATION 133101.63.2203.1 

July 25, 2003 

1 



( 0 n t r a (t No. 

"UUHH.,U-,U to IPSC a I-l'rf'lnfll'O<l in accordance the terms 

declared Contractor to be the lowest and 
Contract 

Contractor shall np·t'Tr>,rn1\ of this Contract 

this Contract in ",",',VL'U<",,",,", 

oCllmlents, u, • ...,UJ'UH.j:; those in the Article entitled 

1 

1 



:..==-===..c=' The term ~~~~~~~~ means 

A Al Notice 

B Bl Instructions to Bidder 

B2 Instructions to Bidders 

C Documents 

Cl 

Cl PertormaJGce Bond 

C2 

C3 Bid 

D Dl Contract Documents 

E El General CondltIC)flS 

E2 Conditions 

F 

Fl 

F2 Detailed 

are 
The above listed Contract Documents 

1 

[ 0 n t r act No. 

entire 
and 

Uu .• LL.UoJ 1 

over 

1 



( 0 n r a (t No. 

850 West Brush 
UT 84624-9546 

Date 

of 

Date 

1 

1 
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F 

1 

Al 

Bl 

B2 

Cl 

CI 

CI 

C2 

C3 

Dl 

El 

E2 

FI 

F2 

S P e ( . 

Notice 

Instructions to Bidders 

~~"~Uu to Bidders 

Bond 

A ......... V ...... Bid Information 

Contract Documents 

Conditions 

Additional 

Detailed 

33101 .63 . 2 2 0 3 . 1 

Al-1 

Bl-l thru Bl-3 

B2-1 

CI-l 

CI-2 

Cl-3 

C2-1 

C3-1 

Dl-1 

El-l 

E2-1 

Fl-l 

F2-1 

Cl-4 

C2-2 

EI-8 

E2-2 

Fl-6 

1 1 



S P e (. 133 101 .63 . 2 2 0 3 

The Intermountain Power Service 

un, .. """"" ..... ''"'''LJIVU. Intermountain Power 

UAUUUJ'j;:; forms. be with the at 

a of60 after date 
of bid ~."'UH'''' 

IPse reserves the to all t'roIPo~~alS 

a to 100 pen;em of the estImated 
the Performance Bond in 'F5~"~"~ under the 

sex, 

Intermountain Power .... P.·",,·'" C:ofJ)or:aticm 

1 1 

1 



the date shan 
UU'HV''''''~,U to the bidder. 

If the ..... u~, ... , it shall be <In(lrP''''' as 

Intennountain Power 'Pt-"'"'P 

850 West Brush Road 
UT ':>"1(1)",,"1.-':1:'''1-0 

If the is sent messenger, it shall be 
Intennountain Power 'P'"'I1C'P 850 West 

2. 

3. or cO]Te~;pondl;!n(:e to 

4. 

1 E 

S P e ( 

in the 

133 1 0 1 .63 2 2 0 3 . 1 

on the 
papershaU 

be 

to award of Contract shall be 

1 
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DIVISION 81 INSTRU TONS TO BIDD RS 

5. 

6. shall be written in 

7. the bidder shall not ... ",.u",,,, any sales or use taxes 

8. the bidder shall ... "' ...... ,,''"' all alJl."'~'UU'''' duties. 

9. Contract will be made to the 
is 

basis of the lowest ultimate cost of the ""r'Il1"'~" 
or is reserved to 

be effective upon execution 
of Contract and 

'nntr<>,rot Documents, 

10, For the purpose of '"'V'UIJ':U ",,,, ..... ,,,,-1 that the spe~cltled 
I. D. Fan Drives will be 

11. 

12. 
a .... ".Tnrrn to 

of the estimated amount of the 

13, 

1 

1 



cost work. 

my schedule additional to the site 

1 

S P e ( . 3 3 1 0 1 .63 . 2 203 . 1 

telf~pnofllmg Mr. Jon 

~~",,",~'~~ and considered in 
to any contract awarded 

information or its effect on the 

Istensf~n at 864-6481. 

1 
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necessary when I'P,-titipn or check accom.paIues See 

Dated: 

Firm Name: 

a 

If number amount 

NOTE: must ",r.n""" in ink. 

1 

1 



S P e (, 133 1 0 1 ,63 , 2 203 , 1 

The proposes to to 
Intennountain Power Service CClrploralticln 

acc:epl:am:e of this to execute IPSC's form of Contract 

in case of failure to execute 
the check or Bond aC(;Onlpam 
to remain the nrr\,..."rh, 

eXI:::e[)tIclfls to 

I declare under of "",0""", is true and correct. 

Dme: ______________________________ __ 

1 1 

1 
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Name: __________________________ _ 

Title: ___________________________ _ 

1 

1 



( 0 n t r a (t No, 

Bon d No, 

1. Know all persons these nr.'"pnt" that 

Contractor's name and ....... , .. ".'" 

as 

unto Intermountain Power 
the of Los 

"rr,pr'>r'lT Contractor and 

2. into a Contract 
____ ~~~~~~~~~~~~~~~ ________ inaccordance 

Contract is attached hereto and 

3. 

4. 
or 

a. Contract in with its terms or 

b. 

1 E 1 

1 



5. 

6. 

7. 

8. 

s p c 

Contract " as in this 
"",,,,,hip to Contractor under the Contract and any ~w,~u~u,~u 

to Contractor. 

waives notice 
with the tenns 

any orders or '-'I\. "'-'H." "-1>1" of 
the Contract. 

SIGNED AND SEALED this __ _ of ______ A.D. 

In presence 

1 

made IPSC in 

1 



S P e ( . 

is I.D. Fan 

sum .. ,,"', ... "'" for one I. D. Fan delivered in 2004. 

) 
Price in 

sum for two I. D. Fans in 2005. 

) 
Price in 

sum for drive three I. D. Fans in 2006. 

) 
Price in words 

sum for'Vv'UIJ.I'-' drive ",,,,rt>""'U' for two I. D. Fans delivered in 2007. 

) 
Price in words 

Latest IPse to exercise to two in 2005. 

Latest IPse to exercise to in 2006. 

Latest IPse to exercise to two 'VV.UIJ'''''''' """TA"'" in 2007. 

1 1 

1 1 
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Bids shall an 

will be to the contract amount 

Per at the site $_----- $_--------

Per to and from site 
work $_-----

shall be firm. 

invoice, 

are sales and use taxes. 

The shall state below the its business 

the state of ------' 

If a the If a cOI'Po1ration, the bidder shall 
names of the ..,.",co ... ''''' 

1 

1 
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IPse contact: 

Name: 1011OIllnyuo;;; No: 

of executive 

1 

1 



s p c 

1. 

1I1CaWJnS in Division F2. 

of the 

.. The bidder and deducts or to 
to the bidder's 

1 1 

1 



S P e ( . 

dOlcmnelllts as are 

Contractor in any 
Contractor 

in any UV"'Wlll ... UL, 

matter discovered. The 
will 

1 

1 



a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

1. 

1 

S P e ( 

sut,mtttmig a under 

the Contract is awarded. 

or 
of the Contract Administrator 

unless otherwise """'11-'''''''''' 

The Intermountain Power a authorized of the 
Owner. 

of231 cubic 

Intermountain 
Utah 84624. 

jeUlenttlUlg Station H' .............. at 850 West 

maintenance. 

the owner of Intermountain Power 
the 

a 
Co-

UnA,UIA", and 

\.I.., ..... <,-v,,,,.1 

1 



DIVISION E1 

n. 

o. 

p. 

q. 

2. 

3. 

4. 

1 

S P e ( , 3 3 1 0 1 ,63 , 2 2 0 3 , 1 

GENERAL [OND liONS 

1".,,, rltr",U3nt of Water and Power 

the context otherwise 
UVlLA',.' ....... or after 

or 
services or materials 

Contractor under the Contract. 

The short ton of 2000 pounas 

than Contractor and 
a of the Work to be 

pelrtorman(~e u1pTllf'~lprl in 

All materials used or 
shall not 

1 
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DIVISION E GENERAL CONDITIONS 

H", •• AU'."\",, to pelrtormafl(~e under in the 
state or courts IOcmeo Utah. 

5. 

6. shall be considered the 

7. 

8. 

IPSC may 
Contract at any reasonable Inr""Tlrm 

1 

1 



DIVISION E1 

9. 

extension 
Work or revisions will entail no 

10. 

1 

S P e ( . 133 1 0 1 .63 . 2 2 0 3 

GENERAL CONDITIONS 

or n",· .. ft,,,,rn or 
without 

IPSC or Contractor in 

may issue a written 
such reduction in 

IPSC 

1 

a 
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DIVISION E1 G NERAL CONDITIONS 

11. 

the extent of the 

extensions 
be to any extent 

12. 
outside 

'-'1-" .... """-, .. ,, Officer a written statement of the nr('Itp'~t 
if any, ~.u".u~u. 

nn'"'''''''' access to 

1 

1 



DIVISION E1 

13. 

14. 

15. 

16. 

1 

S P e (, 133 1 0 1 ,63 , 2 2 0 3 , 1 

GENERAL CONDITIONS 

or the 

a 
the Contract as IPSC may 

1 1 
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DIVISION E1 GENERAL CONDITIONS 

of 7:00 am to 7:00 pm u,,"' .......... ]' 

.... ","'11' .. ,' or at other times the " ..... " .. ,,"" 

aware of all areas are 

Contractor. 

person 

17. to 

1 

1 



1. 

2. 

3. 

4. 

Invoices shall be in ~"'J"~~'~ 

1 

850 West Brush 
aUlJrt:sst~u to 

S P e (. 133 1 0 1 63. 2 2 0 3 . 1 

after and rpr'pir,t 

to 

cases, the 
invoice. 

1 



DIVISION E2 

Contractor 

5. 

President and 

fililenllon: Contract Adlmlll1strator 

S P (. 133 1 0 1 .63 . 2 2 0 3 

ADDITIONAL GENERAL CONDITIONS 

to award of Contract shall be 

to "p,'tnr," of the Contract 

No. 133101.63.2203.1 

1 



DIVISION E2 

1. 

2. 

3. 

4. 

5. 

6. 

IPSC agrees to !-,U'.""''''''_ 
the Period. 

or 
IPSC to order any 
from Contractor as VIJIIJVe',",U 

1 

arr;m~~errlen'ts are 

S P e (. 133 101 6 3 . 220 3 . 1 

ADDIT ONAl GENERAL CONDITIONS 

in u,,·.~,n" 

I. D. fan 

or a 
v!va~~;:1 the amounts and 

nn1,AlF"IlPT that no 

'-''',suem foot-

1 



DIVISION F1 

vt"'nn,pn or 

extended or 

7. 

8. 

S P e (. 133 1 0 1 .63 . 220 3 . 1 

SPECIAL (ONDI IONS 

to the start of the not 
furnish IPSC "".n""",.."" 

acc:epltable to IPSC's Insurance 
insurers 

be 
maintained Contractor and at Contractor's cost and expense. 

these 
these 

a. 

1 

1 



DIVISION 

b. 

To include 

and in connection with the Contract. 

c. 

1 

S P e (, 133 1 0 1 ,63 , 2 2 03, 1 

SPEC AL CONDITIONS 

with any 

as 
under 

insurance 

1 



DIVISION F1 

d. 

a Waiver of ~UIDf()galUoln 

e. 

9. 

10. 

11. 

1 

S P e ( 133 1 0 1 .63 . 2 2 03. 1 

SPECIAL CONDITIONS 

of 
emlorserneIlt of insurance and shall include 

their 

or 

Said insurance may be 
and/or any COllllbmaltlOifi UlerleOI 

as IPSe may 

.LV.LIvl','UHJ'l', remedies in subsection 
any failure any bcclntractc)r to 

1 
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DIVISION F1 SPECIAL CONDITIONS 

a. 

b. 

c. 

12. 

13. 

1 

written notice 
terminate the or any 
Contractor is in default. IPSC 

1'-~''''VHUlLH'- and proper termination costs 
for termination costs 

consultation 

IPSC may terminate or any Contract effective 
in the event Contractor is in material and 

Ccmtlract, or any 
constitute the 

of 

and 

1 
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DIVISION F1 SPECIAL CONDITIONS 

breach or any All 
and may be 

exercised in any uu. .. "",u or order. 

1 

1 



1 

I. 

1 

1 

1 

1 



to 

1 

1 



UUo'UJ.'- content at 

if COltUfCJl .,.,"n,,~r is to 

1 1 

1 



a to 

'U",".uvu if motor is 

1 

1 



IS 

IS 

Is 

a 

a 

to motor 

current to 

access VIJ'CAVIA" 

or U"'~AI5U new 

1 

1 



access is neeoeo 

.1 

1 



Manufacturer and model 

Overall Dimensions: 

Width 

current at 

eClmo'lO~~y .................................................................................. . 

multi-level <mitr'lhin 

Rectifier device ............................................................................ . 

Inverter device ............................................................................. . 

1 



Cell 

Number of cells ............................................................................ . 

In the event of any power ~ul1t .. lhm 

If 

Number 

DC link cap'aciltors ........................................................ . 

power factor to 100% 

Power ntprr'"nt ride 

VjJ'vU<UVJ,,) •••••••••••••••••••••••••••••••• 

VFD 

Overload '""i-"'''UJlAUY for 60 seconds ........................................ . 

across range .................................... . 

,",V'JA""", medium .......................................................................... . 

Enclosure jJH.'l""_HIJ'H ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Ambient tpnlnpr"h maximum ........................................... . 

Humidity non"-condemang) ................................................... . 

Altitude ............................................................................... . 

Manufacturer ................................................................................ . 

Class and of core .................................................................. . 

Nominal dc 

Continuous de current 

1 



Rated de load 

Conductor material of n """.no;. state the 

Basic "b"UHb llHtJU.'"'' insulation level 

VA .... '«''"' resistance at 7SOC 

Loses 

No-load loss 

At 100% 

At 110% 

Total with full rated dc 

'prn.np'r"tJ.rp under continuous nn,pro,hn,n 

I'''finn~.r"t .... " rise at full-rated dc load 

tprnn,pro,tn,rp rise resistance 

Hottest rise 

sound level at rated de 
one foot from the reactor 

Short circuit ,,"U'JU'HHlV 

DC short circuit current 

slow response, at 

Maximum duration of short circuit current.. ........................... . 

Net 

Core and coils ......................................................................... . 

Heaviest to handle erection 

1 



Overall dimensions: 

Width 

Is a tuned tIlter bank for harmonic 

If yes, where is it mounted? dimensions and 

Manufacturer 

Is v~~.uu" 100% redundant ...................... . 

Net 

HARMONIC VOLTAGE DISTORTION 

Guaranteed maximum harmonic 
under the worst case conditions: 

distortion contribution, without 

HA.RMONIL 

5 r. J r. 
7 r. J r. 
11 r J r. 
13 I J r. 

r J L 
r 1 r 
r 1 r 
L J r. 

TOT r. J r. 

to electrical power 

r. 
L 
L 
L 
r 
r. 
r. 
L 
L 

1 



Guaranteed overall "tti"i,>""" at rated and load ........ . 

Total losses at rated and load 

Maximum deceleration rate ..................................................... rn,,,,,,,,,,,, 

Maximum acceleration rate ..................................................... rn,,,,,,,,,,,, 

INTERFACE 

which are included 

1 1 



11 

I 



1 

1 

1 

1 

1 

1 1 

1 



lB.3l 

11 

11 

1 

1 



1 



lA - GENERAL DESCRIPTION AND SCOPE OF THE WORK 

rTn""c," scope of the and 
and services included under these 

The and materials covered these SPf:c1tlcatIons mr'nr.'>,-,r,,,t,,,rI in the 
Intermountain Power Induced Draft Fan Variable 

The Intermountain Power 
Utah 84624. 

site is located at 850 West Brush Wellman 

power consists of 
two 840 MW units. Intermountain Power Services Co:rporation is in the process of 

the units to 980 MW. 

Each 

of current source, load commutated inverter 
rreQUI!ncy drives Each drive has an transformer to connect the 3876 volt drive 
to the 6900 volt circuit breaker. The transfonner are connected delta-delta and 

such that the 6900 volt bus sees harmonics associated with rectification at 
full load of the drives. The motors and drives are about 20 years old and were manufactured 

\o'''IIUl':,IlUl'~\o. The drive controls are a combination of and 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 

lA-J 

DRIVES 63.2203.1 

1 



rep1acement eqlllplllel[)t must include features that will 

Harmonic content on the 6900 volt bus must meet IEEE 519. 

Power factor at the 6900 volt feed to each ID fan shall be 0.95 or 

hXlStlllg fan ""IJ""'H"_~ shall not be decreased. 

External controls and interlocks of the new eqluplnellt shall coordinate with 
the "AX'''H'", 

or service life of 
"'_ •• " .. ''' ..... n'.''.HU service life of ID fan 

system. 

vAAJLU,',,- space. 

a scheduled 

shall have features that will nrC'",;,l" 

Increased fan to allow a 980 MW 1-','''1\o1<H11I'1-', ,-.~pa''''lLy with 3 fans 
opt:ratmg with additional control \O'I'UP'""'" 

transformers. 

The work under these 
FOB at the Intermountain Power Units I and 2 

and miscellaneous materials 
and services COInplete p .. "xu\.,u herein and in accordance with the Contract 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 

IA-2 

DRIVES 63.2203.1 



treqm~ncy drive 

system, and 
Drive eqlliplnellt 

EQuiT)mi~nt and software furnished shall be suitable for n(H>fprm 

fan motors or new motors the Contractor. The Contractor shall 

be 

any modifications to IPSe's ID fan of ID 
~~~ID ~ID~ 

motor to the VFD system to allow this to with the VFD and 
stilI maintain a normal lifetime of the ID fan system. The Contractor shall 
also services to coordinate the proper selection of IPSe's ID fan 

prclgr,lmlnmlg of the VFD software. This but is not 
limited to, coordination of information transfer associated with IPSe's ID fan 

such as of the critical and 
un""",,,,,,};,, with the new or 

and certification criteria of these 
TPr/nrn,xrpr factor 

COllYf:rte:r/lJL;'·llI1IKi "''''''''''A~ and 
All 

the motor service factor.. 
It is intended that the Contractor's standard n~".""N with available be 
",rl"","I",n under this "I-'~,,",,,,,",,,,,,,,,. modifications to a standard "'rl'''' .... 

"IJ",,-,U,l,-"U'"'H shall be the Contractor 

"I-',,,,,U''''"''''''U in his where identified in the Section. 
exc:ep1llOI1S or deviations identified in the Section will be considered 
for U""l'!,UlIULJIUU and inclusion in the conformed contract. 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 
lA-3 

DRIVES 63.2203.1 

1 



The Contractor shall conduct a certified 
"'-\'CHI-"U".'" to confirm conformance to this 

or "'I'"tp,'hn,n 

to the VFD system as a whole. Certification or nre,tp{,tin,n of system 
elements or individual themselves is not ac(;eotat,le. 

IPSC will test the after erection to demonstrate its to operate under the 
~~~L"\.JHlULlUH~ and fulfill the as set forth herein. If the tests indicate that the 

gmlfarltee:d p,ertlJfIllaIllCe, the Contractor shall make additional tests 
and modifications until the '''I''''[)' ..... >1' nPlrtonn 

carrier and 

manufacturer's field 
and miscellaneous 
all as herein. 

and accessories furnished shall be delivered to the Intermountain 
will be r<>r'''''''''''''' 

will not constitute ac(;eotarlce. 

lA.3 ±!±:~~!=!=~~~~~~~~::!±:;,L!~L!L.~~~~:!.' Miscellaneous materials and 
called for shall be furnished the Contractor in 

"'i''''I:'''''''U\ furnished under these 

power and control and raceways to 
any furnished under these This shall include 
terminal blocks and internal to these terminal blocks for eqUl):imi~nt 

external cormection. 

for all ... u,+,v,,,_u shafts and '"'V"fJ,m",,,. 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 
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DRIVES 63.2203.1 

1 



~V'''lJla"""" thrust 

Erection and other data for use 
IPSe's erection subcontractor. 

n .. "'",,,,'ntc and lubrication recluu'errlents 

The use of all for erection of the exclusive 
spl':cItied to be furnished under Section lB, Erection 

from 
"rc,"",rl" of the Contractor and all 'HHfJl.IlLll!5 costs to and 

shall be at the Contractor's expense. 

Purchaser will 

ID 

is •..... _ _ _ __ _ _ _ _ __ _ _ . ___ _ 
power feeds to each Contractor-furnished VFD 

One 125 volt dc power feed to each Contractor-furnished VFD. 

Control from IPSe's control system to the VFD control 

and installation of power cables as L'-~IUU.""U 
isolation circuit h .. ",~Ir"'rc 

and field erection of all 

'VUllu,HI,-m", foundation bolt and eqluplllellt bases. 

materials and the thereof. 

Permanent electric 
electrical 

to corrnect ""'1'up'.u'-".n terminal boxes to the 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 

lA-S 
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Lubricants and fuels for n.n'>T"tin" 

Solvents and ",,-,,m,u}; materials. 

Finish ,",'""U'"'''' of all eqlnplnel1t as herein. 

and tests. 

IA.5 The services called for in WORK INCLUDED 
UNDER THESE SPECIFICATIONS shall be in accordance with the 

IT<>ul11nno and other emdllleering data for the 
and construction of the 

and data in accordance with 
llTP,,,,p'ntc "1J""HI\OU herein to assure ... VIHIJJllUII ...... with the overall the schedule and 

construction and UIJ'Ol<UHI:<; 

The Contractor shall allow a reasonable amount of time for and 
en!~mlxrmg schedule and 

1A.5.2 M!!lliJ!1M;jyJ[!;[U~!!rn~~ITYjg;:§.. The Contractor shall furnish the services of one 
The service shall be 

in the installation and "n~'r"t"'n 
pertofll1 the work 

,,- - - - - - - - - - - - - - - - - - - - - -

The manufacturer's technical service shall furnish written certification to the 
~U,bU"~V' that the has been and them or under their direction 
and that it is all of which shall be done before initial of the 

The duties of manufacturer's technical service rerlrel;entatilves may UI"IUU\O, but may not be 
limited to, the 

a. in ,u~uU'AUIS 

b. v'll" .... IHvIU after installation and amecIlllg 
to assure proper oplerauon. 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
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c. technical direction and initial of the 

d. irp(,tin,,,, the correction of any or errors. 

e. in the op,erano!n and maintenance of the 

f. reCluilred as a condition to the warranties 

When additional field service IPSC under Item 
the per diem rates for service time will be in accordance 
with for manufacturer's technical services as stated in the 

The per diem rates shall include all costs associated with the service work at 
the local local travel time wages, and expenses. The round 
rate shall include all expenses for travel to and from the manufacturer's facilities and IPSC's 

costs for travel time. IPSC will not reimburse Contractor for air 
eXICe(~<11ng tourist class air fare unless unusual circumstances exist. The Contractor 

.t.l1lg1l1ee~r of such circumstances. 

A of service is defined as 8 man-hours at the site. The total number of 
of service shall be defined as the total time man-hours at the site divided 

'"'''I;''''"'''' shall attend 
the '-'~'j5""'~':"'_ 

discuss matters relative to the execution of 

lA.5.4 ~!'!!"\~~~!.!!!.!~!2.' Instruction manuals shall be fumished in accordance with the 
reOluiI'emlenlts stated in Section 1 C ofthese and as scheduled herein. 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
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/ / 
/ 

/ 
/ 

manufacturer's 
:, me ProposaLjf 

Formatted 

1 



lA.5.S a of 
recommended spare with unit FOB Intermountain Power 
than the date listed in the Schedule of Activities. The shall include the manufacturer 

a standard 
and recommended 

the relative 
f>",~prlf>n"'p' and shall list the lead time 

based on the manufacturer's 
of each part. 

IPSC will retain the of anyone or any combination of spare listed at 
the until 6 months after final and acc:eptanlce. 

IA.7 The Contractor shall the activities in accordance 
with the milestone time and dates listed in addition to the of the 
eqluplnellr and materials. 

The Schedule of Activities included at the end of this article the milestone dates 
for the work included in this Purchase Order. It is necessary that the 

nprfrmm the activities shown on or before the dates indicated to avoid of the 
entire 

lA.7.l and dates listed in the Schedule of 

I.HUUU.U5, en~~im~ering, and documentation may be submitted earlier 

D\.IUl~Illl\Olll and materials shall be delivered within the time frame speClIlleo. IPSC will not be 
to the earliest rlpl1\!p,"" or make for delivered 

The Contractor shall submit a schedule for 
Such schedules shall be Uf."''''''U 

submitted \.oUJ'uf.'."'.'vu of the effort. 

"'\.Il"I-".11'-'." and materials not later than the 
the or 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 
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reference ",-o"",noo are included with this 

See attached List. 

The Contractor shall field 
information that is used in the 

the information shown on the referenced nr"u"'n"~ for any 
and fabrication of the variable I.D. fan drive 

All travel and expenses eXIJenUea 
shall be included in the sum contract 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 
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Contractor to mn-tif'linf4lrp in 
conference 

Contractor to deliver schedule of 
to the uU"Hll,-,,-,' 

in Section 

in Section 

Contractor to deliver Notification 
of to nngmeer 
as in Section 1 

Contractor to deliver hazardous 
materials documentation to the 

Contractor to deliver 
to cngm.eer 

Outline 

Schematic and 

list to control 

IPSC 1331011\1EDIUMVOLTAGE VARIABLE 
121102 
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15 

15 

30 
fabrication 

10 

to first 

to 

30 after award of Purchase 
Order and with material lists 

15 

DRIVES 63.2203.1 
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and alarm functions 
at the different the 

Torsional 

'-'''''''''-''''',1 and power factor 
values 

and 
instructions and data 

IPse 133101 MEDIUM VOLTAGE VARIABLE 
121102 
lA-ll 

15 

15 

15 

6 weeks 
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and seismic loads 

Anchor bolt information in
and 

Certified test 
for all system level tests 

level tests 
test 

Schedule of certified field 
and acceptance tests 

Contractor to deliver ,",U1HV'''''OU Motor 
Information Sheets to "'~,~.~aav 

Contractor to deliver cash flow 
nre,;p{'t;n,n to LUI',Ul' ..... ' 

Contractor to deliver initial detailed 

Contractor to deliver recommended 
detailed erection sequence and 
pf()ce,dUl'e for review 

Contractor to submit "Proof 
of Instruction ...... mu""\', J 

to ,-,usm,,,,,,,, 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
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30 

30 

15 

after of 
level tests 

to tests 

before 

to "n.'nmpnt 
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Contractor to distribute 12 
each for Unit 1 and 20f ac(:epted Instruction Manuals 
as the 30 to 

Contractor to deliver recommended 
spare list to uU""IH.'''';l 30 to ~UII"IlI<;U 

30 tOJH'I-'H''-'H' 

Contractor to to date of 

Earliest Latest 

Contractor to deliver '-''1'"1-''''''-''''' to 

~QQ4 ___ .. 
2005 

_ )1~ ~QQ6 __ _ 
2007 

Date dates to be determined 
after contract 

IPSC 133101 MEDIUM VOLTAGE VARIABLE l''''\.L-'U'U 

121102 
IA-13 

2004 
--------

2005 
2006 
2007 
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Section 1 B GENERAL SPECIFICATIONS 

These General 

reClllll'errLents SIJeClIle:a herein are in conflict with reClUll:enlents "IJUvU"<U 

to all 
If 

the detailed shall govern to the extent of such cont1ict. 

shall be based upon the use of with 
the in this Section I B. that the Contractor may have 
standardized on the use of certain processes, or different 
than those herein. Alternates in addition to the base on the basis of 

the Contractor's standard will be 
orooosal shall the spe(;mc 

The spe:ClIllcal:lOlllS, and standards referenced in these 
and 

referenced or standards and these the latter shall govern 
to the extent of such difference. 

otherwise in each 
I''-''U'''''''''''' installation in the work shall 

and shall be new, 

lB.4 ~~~~'-"-"-~c!.' All corresporLc1elflce, MUI"I''''~ "UL""_", spe:Cltllcat:lOlllS, .... ,~u,'-'-, 
and other documents peItainilllg 

SDf:citicatio:ns shall be identified name, the unit 
and the Engmeer"s 

nngmeer reserve the to the 

The Contractor shall the DUelU,""'l shlprrlents not less than 10 to the 
date of to allow IPSC and JUHeW' ....... 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 

IB-l 

the if so desired. 

DRIVES 63.2203.1 



lB.6 The Contractor shall prepare and submit with the first ~'H""'JlU,," 
of an itemized materials list all material and furnished 

The materials list shall be in sufficient detail to an 
accurate determination of the of shllpnlerlt. 

lB.7 All shlprrlents of hazardous materials shall be 
identified on the materials list. A copy of the hazardous materials documentation TP(Hl11rpn 

the article entitled MATERIAL SAFETY DATA SHEETS in the Detailed '-'I"'~"H'''QUV'''' 
Conditions shall be included with the materials list and shall also be included with 

'''''I''P''''''; papers attached to the 0 h •• u"""t 

IB.8 Pnn;r,,,,,3nt and materials shall be cornplele in all 
rl3 "np('t< within the limits herein outlined. All errors or omissions TPrm;lrpn 

the field shall be done the manufacturer Of his authorized rej:'re~;enLa[l 
Contractor's expense. 

""'"''1-'''''''"''' shall be 'Tnl<nIP(l for all '"''l'LUIJ'''".li. when 

aHlIICOI-'I.aL<;" shall be laminated white stock with black core, or 2 
black fill as manufactured B. F. Plastics of Lawn:ncle. 

shall not be less than 3116 inch 

IB.II 
except when the 
and limitations make the 
1ll1prElCtlcatJle, in which case the eqlliplnellt 
Contractor's DfI)p()Sa.1. 

All accessory items and shall be <",nn('" 

<PTH.n,tplv P">'-"''''';'''-' items shall be marked so that are identified with the 
main what is in that container shall be 
attached to the outside of each container used for A similar list shall be inside of 
each container. A master all accessory items for a of 
Prll";nl,,,,'nt which are in shall be attached to one container. 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
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,,- - - - - -

Each box shall be marked with the as follows: 

INTERMOUNTAIN POWER SERVICE CORPORATION 
INTERMOUNTAIN POWER PROJECT 
SPARE PARTS FOR -Ll'iillm::Jll...tWIlill!;:rrll_ 
ERECTION SUPPLIER DO NOT OPEN EXCEPT WITH 
IPSe'S PERMISSION 

A U1"M~,,''''r''nt<'t1 itemized list of the contents shall be attached to the outside of each box. A 
similar list shall be inside each box. 

lB.16 ~~~~--"""""-""",,,,,,,,,,,,,,~. ~I-' ... "un_u nu,pr-",,,:p .... '4UJ'I-'''." ... and u""" •• a • 

.... ««v,,,, shall be suitable for service at an altitude of 4700 feet 
1// 

" --------_-./ 

':!U'p,u."'" located outdoors shall also be suitable for exposure to solar 
coal and windblown dust and sand. 

_______ _ I ji 

- - - - - -

Control electrical 
and motors, shall be finish pu,"m~~. 

surfaces shall be the manufacturer's standard color. The interior nn-.. him" 

white. 

shall be for 

Electrical "'i,.up ...... UI, '"'v,,,,,,,,,, and insulations shall be onJte,cted 

IPSC 133101 MEDIUM VOLTAGE VARIABLE A ...... LA)'U'-'-. 
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moisture and water 

eQlUlplm(!nt one set 
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INTERMOUNTAIN POWER SERVICE CORPORATION 
INTERMOUNTAIN POWER PROJECT 
MAINTENANCE TOOLS FOR _--=='""-""'-==== __ 
ERECTION SUPPLIER DO NOT OPEN EXCEPT WITH 
IPSC'S PERMISSION 

A UJP"tl1,pn~r()nfc'rl itemized list of the contents shall also be attached to the outside of each 
box. 

The maintenance tools shall include all and cable. All 
maintenance tools shall be in new and unused condition and shall become the of 
IPSe. The bidder's shall include the list of maintenance tools which shall be 
furnished with the 

In addition to the tools for maintenance and the Contractor shall furnish the use 
of all for erection of the Erection tools shall remain the 

~hinnlino costs to and from shall be at the 
Contractor's expense. Erection tools for each of shall be boxed ~pr",r;ltplv 
Erection tools shall not be boxed with maintenance tools. 

The Contractor shall be for the selection 

I, , 

- ---.:1 I 

the best coordinated i I 

nprf".,.n"""""," of the entire system. 
that the natural of the cornplete 
of the unit. L ______ _ 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
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""-I,.Up"'''_lU shall be selected so 
range i.' 
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''- - -

• 
IB.34 control and instmmentation will be a 

UH'~H'"".H5 current, or a nominal 125 volt direct 
r",,,,,,r,,," for proper and 

and ambient tpnlnPT"h 

All dc electrical control devices shall be for continuous on an Un!!f{mIlde:d 
from 100 to 140 volts dc. Electrical devices served from this 

connections on it 

All ac electrical control devices unless otherwise be 
Vf.".HUIVll at any from 102 to 132 volts 
be less than 75 volts for and 90 volts for contactors and starters. current 
electrical control devices other than 120 volts shall be U~'HIS"'"'U 
for continuous nn,o,."b"", variations. 

gw,lTaIlIef:a to 
the above and at a range of ambient tpnlnp .. "h 

and from 50° e to -10° e indoors. 

'1U"pH'~"", such as motors, and 
electrical power shall be to from one of the nominal 

electrical power sources as follows: 

I • 

Below 112 
112 thm 249 

115 
460 
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II 

II 
, I ,. 

Deleted: stems. and shall have a 
minimum of 0.25 inch orifice. For 

6600 3'1 

10 

of continuous 
Icmlinal voltage from de 
for motors operating from a 125 ... 25 

1 



Where electrical enclosure is at 
mermi)Stllt, and one fuse and fuse block shall be 

The space and fuse block 
shall not interfere with normal cable entrance into the enclosure or with maintenance or 
eplaCi~ment of devices within the enclosure. Normal use of space heaters shall not or 

discolor any surface. 

heater --,'--'''J 
above the dew 

reC1Ullred to maintain the enclosure internal telnp,eratw'e 
service conditions. 

heater 
120 volts. 

shall be 240 volts. 

an 
and open on 

mr'nncuu,,,tf' an thermometer and set 

to space heaters shall be 

set to close on 
The thermostat shall 

controlled devices within the enclosure shall be tpn",p,."t. cornpensated for 
nnpro,hr,n at 85° F and above. 

heater leads shall be stranded copper cable with 600 volt insulation and shall include 
terminal connectors. heater sheaths shall be of a 
material and shall have a thickness not less than 0.025 inch. 

shall utili~~ str<lnd~d _c()Pl2e! conductors _W"i!~ fliup,e 
retardant cross-linked or t1ame retardant rubber insulation 
rated 600 volts and shall meet the ofUL 44 for SIS and XHHW. The 
cables shall also meet the UL 44 VW -I t1ame test and shall be Rockbestos VW -I ; 
American Insulated Wire VW -1; Continental Wire & Cable VW -1, or 

I • 
Preinsulated terminal connectors shall include a color coded to indicate 
conductor size. Preinsulated terminal connectors shall include a metallic sleeve 
bonded to the sleeve and the conductor insulation. 

connectors shall be manufactured or a ... '_"'~na'JI'" 

connectors shall be AMP slotted or 3M Scotchlok Series 61 snap 
connectors. 
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stating the 
c1.,,,ification. The nameplate 

include the class. group, 
division, and operating temperat·'--.. -c. c.=2=7;--; 

all devices 
specifications 
connections shaH be 
into electrical enclosures 
blocks, Terminal blocks shall be 
f umished for conductors 

flame retardlll.1t cross-linked polyethylene 
conductor insulation and an overall 
hypalon jacket or acceptable eq"r-.-.. -=-29=-' 

Deleted: Noninsulated terminal 
connectors shall be used for conductors 
tenninaled on devices with 
individual fitted covers. as General 
Electric SB-I control switches and 
General HEA lockout 
relays. type lenninal 
connectors shall be on all current 
lll.1d potential tral1Sfonner circuits. All 
other tenninal connectors for conductors 
smaller than 8 A WG 
ring type or preinsulated type. 

1 



T ________ _ 

Each terminal 
device shall be 

nrrmH1Pf1 for termination of external circuits shall be identified 
uvv'-jJl_au,c,--to the on the terminal block 

perlmaIlent black ink. All other 
on conductor identification sleeves. A conductor identification sleeve shall be nr,",vi,rlprl 

each end of each internal conductor. Each sleeve shall be marked with the ODltJos:lte 
destination identification described in Section lC under WIRING DIAGRAMS. 
identification sleeves shall be 
be as manufactured W. H. 

to the .Engmeer 
as re(jullred 

AU~-UU"VU'''UU, the sleeve shall be coated 
Conductor identification shall be unaffected 

age, Adhesive labels are not ac(;eptat,\e. 

The of comlections on terminal blocks shall be aCi;e['taIJle to the .Engmeer 

All connections 

wired into JUIlctllon 
conductors on the disconnect 

Isolated 
electronic "'4!WLL!J'Hl\"U 

shall be ,-,-",,-nu,,",,,, 

and re(:eptacles 
cOlrltaining terminal blocks for external connections. All 

ug--recetJtalcie assemblies shall be in a common 

shall be removed to 

All electrical "YlUI-"UI;O,U of an 

nnpro,hC'.n of 

Electrical eqllnp'm(~nt shall include all enclosures COlrltalmng electrical connections or bare 
conductors with the eXi;e~'tlCm 
limit unless such devices 

IPSC 133101 MEDIUM VOLTAGE VARIABLE ~-~'-J"''''UL' 
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/ Deleted: Connectors for thennocouple 
extension wire shall be Omega 
Engineering Inc_, Type SL, or acceptable 
equaL'll 

Deleted: Where a ground conductor is 
included with the power conductors of 

I motor circuits, a compression 
ground conductor tennination 

! used COffilected to the motor frame 
, inside the motor terminal hOllsing_'I! 

used 
system shall be 

accordance wilh Ihe requirements of Ibis 
article_'11 

1 



lB.44 Tenninal blocks shall be furnished with white 
codes and ",aHu.llU~, shall be without covers. 

_ rermllnal blocks in ____ f!l!!;:;tronic OmITP1mO 

cabinets tenninal blocks for extension shall be rated volts 
minimum and shall have screw terminals. Terminal blocks for 10 A WG and smaller 
600 volt insulated conductors shall be Marathon 1500 Series or a,-~,o;;;lJl,aUIIO;;; 
blocks for extension wire shall be Buchanan Medium 
contacts, or Marathon 200 Series with 
terminal Tenninal blocks shall be aplJropri,ately 

m(;OIlnlIllg conductors as necessary. 

Micro Switch Series 2 with or 

lens colors shall be coordinated with indicated conditions as in the 

IL 

table. shall be when the condition exists and shall be 

Red such as motor 
open, or breaker closed. 

Green 

White 

Amber or 
start 

_ .. -~ -----
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such as motor 
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valve 

valve 

or breaker 

-------
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\\ 
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l 

I, 
I' 

I" 

I" 

be Class II, 2·pole, 
2SR screw terminal fuse blocks as 
manufactured by Underwriters 
Device Co. or equal. 
for olher voltage 
be similar in construction and by 
same manufacturer.'II 

1 



lB.47.7 Alarm contacts for remote annunciation shall be suitable for 
n",>,."t.n" at 125 volts dc. All contacts shall be rated at least 0.5 ampere make or at 
125 volts dc. 

Alarm contacts shall be closed contacts which open to alarm condition. 

Molded case circuit breakers used in Clj<l1lll:UCI:U furnished under these IIlc:aw,ms shall be 
as listed in the tables: 

Service Frame 

ac amperes amperes 

120 100 15 - 100 120 125 

2 240 100 15 - 100 240 250 

2 480 100 15 - 100 480 250 

3 240 100 15 100 240 * 

3 480 100 15 100 480 * * 

2 480 225 480 250 

3 480 225 480 * * 

*The construction of all circuit breakers furnished under these 
shall be to the and 

construction and 
for de rated circuit breakers. 
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Service Frame 

dc amperes amperes 

2 125 100 

standard as to wire 
that insulation for all 

15 100 

shall meet the VW-l 

120 125 

Internal in 
to the Contractor's 

lnterconne(;tuig cables between devices shall meet the flame test of IEEE 
N41. a gas burner flame source. The individual conductors of 

cables shall meet the flame test of ICEA 
Identification of conductors may be done insulation color 

identified on lists. Terminal blocks for connection of external 
circuits into electronic systems cabinets shall meet all the of 
the article TERMINAL BLOCKS in this section. 

~~~~2L~~~~..L;!~~~. All electrical '-':\'UI-"''''-'''' c,ontaining 

minimum of 120 hours under power 
be tested shall include the electronic 

and lllt(~rC()nnlect:lllg 

A of the manufacturer's standard test 1-''''''""UUI'\.< shall be "r,nf1lipn in the 

IPSC 133101 MEDIUM VOLTAGE VARIABLE "',,U.jUU DRIVES 63.2203.1 
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The ac motor starters furnished with the 
in accordance with the Schematics for Combination 

this section and in addition shall conform to the which 

Motor starters for 480 volt ac service shall include 480 60 hertz contactors with 
120 volt ac n",·,."tm and 480 to 120 volt 

control transformers 'A'Ul~JI""'
lead OTnnnl1p/1 

v. 

of 
contacts shall be as l'''~U'l'''', indicated on the 
Schematics for Combination Starters. Terminal blocks shall be furnished as indicated on the 

Schematics for Combination Starters. 

Control transformers shall have 60 hertz ac 
from 440 to 480 volts at a 
each control transfonner shall maintain a IJUI.'-'UlClal 

terminals while "11'[>UI.«ll''-'' an additional load of 
100 vnlt _".nn,',-"" 

Starters for 120 volt or 240 volt ac service shall be similar to 480 volt starters 
transformers will not be HA~U',l'-"'" 

control 

I v 
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ooe set of conlllc!s cao be closed at any 
one time.'lI 

tenninal blocks for external use.'11 
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lISO V. ,PMASE 

u , 

Ol 

Ol 

OL 

WHEII SPECIfIED, 

WIRING DIAGRAM COMBINATION FULL VOLTAGE NON-REVERSING STARTER 
NOTE: THIS DOES NOT, APPLY, TO SIZE 5 AND LARGER 

IUIII Y. , 'HUE 

25 
C 

WIRING DIAGRAM COMBINATION FULL VOLTAGE REVERSING STARTER 
NOTE: THIS DOES NOT APPLY TO SI~£ 5 AND LARGER 

TYPICAL SCHEMATICS 
FOR COMBINATION STARTERS 
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VARIABLE 

I. D. FAN DRIVES 

INTERMOUNTAIN 
POWER 

INTERMOUNTAIN 
GENERATING 

STATION 

NOTES: 

FILE 
NUMBER** 

VOLUME 1 

(Backbone) 

1. All implrinting shall be "News Gothic" style font. 
2. All shall be 14 point. 

BLACK & VEATCH CORPORATION 
11401 LAMAR AVENUE 

OVERLAND KANSAS 66211 

(Cover) 

3. point sizes indicated in column to right of cover illustration. 
4. only if instructions arc contained in more than one volume. 
5. number. 

1 

1 

14 
14 

1 



MANUFACTURER ______________________ , MODEL __________ _ 

HP _______ , VOl:rS __________ , PHASE _________ , HERTZ ______ _ 

SERVICE FACTOR _____ , NEMA DESIGN LETTER _______ ,FULL LOAD SPEED ______ RPM 

ENCLOSURE: TyPE __________________ ,FRAME SlZE ____________ _ 

INSULATION SYSTEM: CLASS _______ STANDARD ____ SEALED ____ , AMB TEMP ____ 0 C 

TEMP RISE 0 C BY RESISTANCE AT SERVICE FACTOR OF _________ ,1.15 _____ _ 

'FULL LOAD CURRENT AMP, LOCKED-ROTOR CURRENT _________ AMP 

SPACE HEATER (IF FURNISHED): NUMBER OF UNITS __________ , UNIT RATING, WATTS _____ _ 
VOLTS PHASE __________ _ 

BEARINGS: TYPE _______ , ABMA L-IO RATING LIFE, NOT LESS THAN ____________ _ 

LUBRICATION: TYPE ____________ _ 

SOUND LEVELS: 

POWER LEVEL 
RE WATTS ______ dBA 

OVERALL MEAN NO-LOAD SOUND PRESSURE LEVEL 
RE 20 MICROPASCALS (0,0002 MICROBAR) REFERENCE 

FREE FIELD DISTANCE OF 1 METER 2 METERS ==-=-__ 
FREE FIELD 

TOTAL MOTOR WT _______ _ 

FOR MULTISPEED MOTORS: 
VARIABLE TORQUE CONSTANT TORQUE ______ , CONSTANT HORSEPOWER -=c:-c-:::::-:-:-:c--
MOTOR TERMINAL CONNECTION DIAGRAM NO. (ATTACH COPY OF DIAGRAM) 

FOR WOUND ROTOR MOTORS: 
SEC VOLTS _______ , SEC AMP ______ , SEC RES, OHMS M-M AT 25° 

FOR MOTORS IN HAZARDOUS LOCATIONS: 
MOTOR ENCLOSURE SURFACE TEMPERATURE, 0 C AT SERVICE FACTOR OF 
1.15 WILL MOTOR CONTAIN A SURFACE TEMPERATURE CONTROL THERMOSTAT REQUIRING 
CONNECTION INTO THE MOTOR STARTER CONTROL CIRCUIT: YES , NO ______ _ 

FOR DUST IGNlTIONPROOF MOTORS: MOTOR ENCLOSURE SURFACE TEMPERATURE RISE UNDER ANY 
ABNORMAL OPERATING CONDITION INCLUDING OVERLOAD, SINGLE-PHASING, ETC., ASSUMING ENCLOSURE 
SURFACE TEMPERATURE OF 120° C WHEN ABNORMAL CONDITION DEVELOPS: 

MINIMUM TIME TO REACH 165 0 C __________ S 

MAXIMUM RATE OF RISE _____________ 0 C IN 5 S 

ADDITIONAL MOTOR DATA FOR MOTORS LARGER THAN 200 HP AND FOR ALL MOTORS RATED ABOVE 
600 VOLTS SHALL BE SUBMITTED ON SHEETS 2 AND 3. 

1 

1 



EFFICIENCY, PERCENT GUARANTEED, LOAD: 1/2 __________ 3/4 ______ _ 
POWER FACTOR, PERCENT GUARANTEED, LOAD: 112 3/4 ______ _ 

MINIMUM STARTING VOLT AGE IN PERCENT OF RATED VOLTAGE: 
CALCULATED: _________ _ 
SPECIFIED: __________ _ 

OCTAVE BAND MEAN NO-LOAD SOUND PRESSURE LEVEL RE MlCROPASCALS (0,0002 MICROBAR) 
REI'ERENCE DISTANCE OF METER : 2 METERS ____________ _ 

CENTER FREOUENCY, HZ 
31,5 
63 

125 
250 
500 

1,000 
2,000 
4,000 
8,000 

LEVEL.dBC 

OUTLINE DWG NO. ________________ _ 

ACCELERATING TIME: 
AT RATED VOLTAGE=c-___________ S 
AT MINIMUM SPECIFIED 
STARTING VOLTAGE ____________ S 

LOCKED-ROTOR PF PERCENT 
LOCKED-ROTOR TORQUE __________ _ 
PULL-UP TORQUE LB-FT 
BREAKDOWN TORQUE ____________ _ 
TOTAL ROTOR WT LB 
ROTOR INERTIA 
OPEN CIR TIME C=-'O=-N=-S='T=-A=-NT=----------- S 

FOR VERTICAL MOTORS: 
REEDFREQUENCY _______________ HZ 

THERMAL LIMIT CURVE UNDER LOCKED-ROTOR, ACCELERATION, AND RUNNING OVERLOAD CONDITIONS; AND TIME
CURRENT CURVES DURING ACCELERATION AT RATED VOLTAGE AND AT MINIMUM SPECIFIED STARTING VOLTAGE CURVE 
NO. (AITACH CURVE) 

LOCKED-ROTOR SAFE STALLED TIME, S 

MOTOR INITIALLY AT MAXIMUM SPECIfiED 
AMBIENT TEMPERATURE 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATING TEMPERATURE 

RATED VOLTAGE 
MINIMUM SPECIFIED 

1 
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SPEED-TORQUE-CURRENT CURVES AT RATED 
VOLTAGE AND AT MINIMUM SPECIFIED 
STARTING VOLTAGE, IN PERCENT OF FULL 
LOAD OR CURVE NUMBERS _____ _ 
(ATTACH CURVES) 

AT SPEED CORRESPONDING TO MAXIMUM 
TORQUE 

AT 80% SPEED 

AT 60% SPEED 

AT LOCKED-ROTOR 

NUMBER OF SUCCESSIVE STARTS: 

MOTOR INITIALLY AT MAXIMUM SPECIAED 
AMBIENT TEMPERATURE (COLD) 

MOTOR INITIALLY AT SERVICE FACTOR 
LOAD OPERATIKG TEMPERATURE (HOT) 

COOLING PERIOD REQUIRED AFTER 
COMPLETION OF THE PRECEDING 
MAXIMUM NUMBER OF SUCCESSIVE 
STARTS BEFORE MAKING ADDITIONAL 
STARTS BASED ON THE FOLLOWING 
COOLING CONDITIONS, MINUTES 

MOTOR RUNNING AT SERVICE 
FACTOR LOAD 

MOTOR RUNNING WITH DRIVEN 
EQUIPMENT UNLOADED 

MOTOR DE-ENERGIZED, COASTED 
TO STOP, AND LEFT IDLE 

RATED VOLTAGE 
TORQUE, CURRENT, 
LB-FT AMP 

AT MINIMUM SPECIFIED 
STARTI::-.IG VOLTAGE 

FOR MOTORS FOR WHICH DIFFERENTIAL PROTECTION IS SPECIFIED. STATOR CONN: ~ ______ ,DELTA __ _ 

INTEGRAL WATER COOLING OF BEARING OIL: 
FLOW OF WATER REQUIRED GPM 
MAXIMUM COOLING WATER INLET TEMPERATURE 0 C 

FOR MOTORS CONNECTED TO EXIERNAL LUBRICANT RECIRCULATING SYSTEM: 
FLOW OF OIL REQUIRED TO MOTOR BEARINGS: 0 C Jl,;IAXIMUM AT PSI 
BEARING HEAT REJECTION TO OIL: BTUIH 
OUTLET TEMPERATURE OF OIL FROM MOTOR BEARINGS: 0 C MAXIMUM 

FOR HORIZONTAL MOTORS RATED 1,000 HP AND LARGER AT 3,600 RPM AND FOR ALL MOTORS RATED 3,500 HP AND 
LARGER AT ALL SPEEDS: 

CRITICAL SPEEDS: ARST CRITICAL,. ,,-_________ _ 
SECOND RPM 

1 

1 



at a UUHUH pn)ce:Qures or 'U""U'~JU" to 

1 

1 



1 

1 



1 

1 



1 

1 



1 

1 



an 

1 

1 



.1 

1 1 



1 

1 



(mean seal level) 

g 

g 

3-second gust with 

mean recurrence 

mean recurrence interval 

.1 

1 



2 

1 

1 11 

."","",-,'J.l 

1 



1 

1 2 

1 

1 



Section 2A - MEDIUM VOLT AGE VARIABLE DRIVES 

I .. --------

~nf·('1tlp." reOIUlI'emlenlts for variable t'r",..",,.,,,,, drives 
or cage induction motors. Both current source load 

width modulated drives are considered. 

considered. If motors are two 
control shall be furnished for each motor. If new motors are nrc",,,1,,,r! 

drive per motor is needed. This VFDs for ID fan motors. 

VFDs shall be manufactured and '"'V.HjJJ,.., ..... y 

Contractor's 

one 

Rated per fan and 8200 
954 RPM. 

VFD 
four years. 

ID fan service. 

6900 to 3876 volts. 

Nominal 60Hz. 

Short-circuit current at of 32 kA at 6900V synlme:tncal 
common 

VFD eqlliplmellt enclosure NEMA 1. 

Ambient tpnlnprflt. 

the 

at 

! 
! 'I - - - - - - - - if 

(/ / >===~"==========< 
range 

... 'f.. 
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of each VFD shall be coordinated with the 

UluaLU'5 the collection of data 
~n,·(·.t,prl levels. The Contractor shall be 

each VFD. 

2A.1.2 ~:!.!!!:~~~. All devices mounted on the face of each drive shall be with 
suitable '"H'vl-"U"~~ UU"VII:~, selector shall have the device 

All other devices shall have an pne,y",,,pr1 

''-'''''''''Hl', on a white ba(:k,gJOlmd 

2A.I.3 In addition to indicated in Section 
Contractor's instruction manuals for each size of VFD shall be furnished and shall include the 

Contractor's standard manuals for each size and of 
contactor, line reactor, and filter. 

UW'15"UH", and in confonnance with 
construction records. 

with a cross-reference between svrno1tolllS and 
corrective recommendations. 

removal and installation of recommended smallest 

and circuit boards and an 

National '-'nA",U'''~C'-. Code 

Underwriters'Laboratories 

American National Standards Institute 

National Electrical Manufacturers Association 
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Institute of Electrical and Electronics '-'H6Uj,,,,,. 

Federal Communications Commission 

2A.I.S The Contractor shall be able to demonstrate at least 10 
to demonstrate their 

and service support. The nrf',nr.'opri VFD shall have been 
cOlnrrlen:tally available for a of not less than 2 years 

I award. The Contractor shall at least three ~"'-~-'='-="-'-'-"=-';"-'-'=~===_""_-"_"'_"-'-_ = __ _ 

It is the intent of this to I-lU'.'wU'''''' delJendalble 
eqlnplnelu VJlL"""U5 the best available from current proven 

order have documentation 
for a minimum of 2 years in similar service. It is also the intent of 

p",.'H'~"L.,VU to procure the Contractor's standard with any to 
Hr."''''\l''''' any deviations from this 

section as ,",.M'''I.''''V''~ 

Each VFD system for a fan motor shall be 'wa~'''UJl'' 
LaelO~L!!.~!..!.1~J,-,a'~H VFD shall also be ~~'HO'''~~ 

2A.2.1 Each VFD shall meet the and torque 

continuous 
software setable maximum nn,>.,.!>tinn at 
1110 to facilitate checkout and maintenance of the driven 

""""''''''- and each VFD power circuit shall be v,,~'''u., .... of 
Opf!ratmg without a motor connected to a VFD 

Each VFD shall "'''UUillU ac motor of 

the motor COIltlfmOUSI 

factor. 
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The controls in each VFD shall n .. """,I", 
motor 

shall be 105 

2A.2.2 ~==>-=="". Each VFD 
the entire range defined on the Sl}f:eO-tolrQU'e 
the end of this section. 

2A.2.3 harmonics shall ~~,~~II" with the latest edition of 
IEEE 519 for total harmonic and current distortion calculation and measurement and 
meet the distortion limits: 

Harmonics: Individual or simultaneous op,eratlOin of the VFDs shall 
not add more than 2.5 total harmonic distortion while 

from the 

Current Harmonics: Maximum allowable total harmonic current distortion 
limits for each VFD shall not exceed 5 as calculated and measured at 
the 

nrrlV;rlp harmonic filters to ~ .. "","'''' 

the Contractor with field measurements of harmonic 
of common with and without VFDs (\np"~itin'" 

for all harmonic calculations and field measurements 
the 

to monitor and 
data shall include the 

nns values and average rms 

Power factor. 
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current THD of three 

harmonic calculation in or current or 

Drive eIIlllaenC) 

Motor 

Motor current 

Motor 

Motor 

Drive 

2A.2.4 ~~~:.!L!.!~~~J:.' Characteristics of the ID fan motors: 

Service ID fan 

Machine type 

Horizontal 

Enclosure NEMA WPII with filters 

Insulation Class 

Temp1enitUlre rise 

Standards NEMA and IEEE 

Ambient tpn1n,,'n.t,U"P maximum C 

Altitude maximum 4700 ft above mean sea level 

Continuous 
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Rated 

Service factor 

volts/ 

rpm 

amps 

Locked rotor amps, max. 

bIl:lclenc;y min. 

Power 

range 

Kf',.rn-IO lubrication 

'erriperatlllfe detectors 

Vibration detectors 

Terminal box 

heater 

Sound level 

Tests 

.LU,"VU"U.)', cable 

1.0 

3876 63.6 

954 

2 shifted 30°, 472 full load amps 
each when two With 
1 in 

N/A 

97 

0.9 

VFD 

VFD 

VFD 

Sleeve 

One E per two 
10 ohm copper RTD's per 

Two per motor, includes 3 neutral current 
transformers 

Yes 

85 dB at 3 feet in accordance with IEEE 85 

will be made available for review 

Shielded cable in conduit 
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Current transfonners 

No 

~'I,,'U"''''6 arresters No 

shall not have any inherent harmonic resonance in the nn,·,.<>tm 

Each VFD shall be tuned to minimize induced 1""""''''0 
The Contractor shall be respolnsllble 

motor, ,",V"PHHE" 

items at no cost to - --- -------------

transfonners and reactors may be used if for the service. New 
transformers and reactors shall be if transformers and reactors are not 

and 50 
harmonic filter and power factor correction VFD converter, and 
as indicated below. such as internal VFD control 
or pumps, shall be included in all loss calculations. 

The ofa VFD shall be calculated as follows: 

I • 

llSYS = x x x 
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shall be assessed if ",n,,,,,,,,,,,,, is not achieved and shall be 
IJU< V"U~" order 

shall maintain a 95 minimum true power factor from 30 
The Contractor shall a power factor correction 

The power factor correction unit shall include a ~pr"'r"tp 
power factor correction 

'V"U".~J, and series harmonic oe(;OlIPlltng 
and mounted within each VFD enclosure. A 

shall be assessed if power factor is not achieved and shall be 
order 

2A.2.6 =="-"'c=.!~~,,-=""-'.!' control 
control system. The 

par'agl'apJlIs which follow. 

U"~'I',H"U to be {·nlmr.~tl 

cOlTes:ponOllllg to IPSC-furnished 
control control range 

control range shall be 10 to 100 The 
the motor to an accuracy of 

of the fan. 

A in IPSC-furnished control shall not initiate a drive 
or deceleration command unless the IPSC-furnished 
field The range of this field 

or minus 5 of full 

Ull ....... U •• y stable when the IPSC-furnished 
shall UU'VH.UUv 

initiate acceleration or deceleration 
or minus one rpm without encoder or tachometer 
It is that of other 

sufficient current, up to current is available in relation to 
motor If insufficient current is available to maintain drive 
shall be the current limit. The and all COlnp()llents 
Variable 
30 seconds after which ~V'4'''.UAE 
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coa.stull! shall be 

----------
drive systems shall be suitable for continuous at 

"'1'l"I-''''''_1I' cool-down. information shall describe UIY'''''''lUU'H 

Maximum allowable audible noise from a VFD system shall be 
at a distance of 1 meter at any or load condition. VFD cuct,,"c>c 

with audible noise in excess of this limit shall be with sufficient noise abatement 
treatment to reduce the sound pressure level below 75 

2A.3 ==""'-'-="-''''''-''''==''-''-''='-'''''' 

2A.3.! of a torsional shall be included in the base 
A deduct shall be included in case IPSe chooses not to have a torsional The 

total system shall be to determine its natural resonant Stresses 
shall be calculated for elements of the torsional excitation data from 
the drive and driven fault conditions and aPlJropnate 
amplltlc,ltlC)fl and on the 
which details the used and the shall be 

The results of the shall be in both detailed and summary form. 

A rl H' or,,,,, and the mechanical 

A 
stressed areas of the 

A Olagra:m of the model and mode for reson:lnc:e{s 
of interest. 

Tables umma.rizing total calculated stresses for each element of the 
at ronpro,tiniO where 

excitations and torsional resonance. 

Details of the 
a recommended alternate 
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Recommendations for any modifications to the if 
indicated the to be the cost of which shall be borne 
the Contractor. 

2A.3.2 ===-===.1-' A 

and maximum load. 
defined as: 

A power 

= 10 * of total full load amps of all VFD 

The Contractor shall submit the harmonic 
and current harmonics up to the 49th. 

at the time of which includes all 

link 
"'''''E'''J'''.''' u.,.., ... ~.u/ shall meet 

I-"H,UV'" IEEE Standards. 

!...!!c!!l:::.!~.!l'.!J~-"=!.;!.1L!!~~~:.!..!.!:!.!:L!!l>!~.!!,I;!!!!L!!!U' The failure of any power 
device control shall not result in a 

Opt:rallUIl of each VFD 

Each VFD 
Each VFD 

"a~)aun;; of 

"a~,au.I" of continuous 

in the event of a loss of power. 
or not. The 

choice will be selected the opl:::rator and retained the control system until 
the IPSC shall be able to this feature and have the 

sag on the 
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shall be of !lHIHITl<H1:<'", 

Each VFD system shall nrrmirlp 

uu,.vu"uU'-'U'Y rf·"t"rtir.o or not. IPse shall be able to "pl,,,,,tilVpliv 

IPSe to be '''''''.r~r.,.i 

-

a VFD shall be of 
"'-H~\VUVU. either 

or continue of 
reset and fault condition has been corrected. 
There shall be no risk of fire or electric shock as a result of the fault. 

if rear or side access is U;'\.IUIU;U 

reCIUU"ed rear or side access shall be 

2A.S.2 All power components in the converter sections 
frame or rack-out for ease of maintenance and to minimize 

downtime. Alternate access shall be described in the for the 
review and evaluation. 

2A.S.3 ~~~~~. All low shall be 

2A.SA B&.!!lillW!!!g][!Q§lti£li. Each VPD shall be nrr>Vlf1pn with the for 
remote via modem communication or Ethernet link. 

wire marker tags or other "o.."·"'IJ,.au"", 

to power and control 
N),n",-.np'nt" of a VFD 

2A.S.6 """'='--"-''''''-'~'-''-''=''''-'''''''''''-''~" The VFD shall demonstrate an actual mean 
time to of Jess than IS minutes in the event of any power failure. 
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2A.6.1 ..., .... "'''J''..., of continuous 
between - and 50°C at an elevation up to 

Each VFD shall also be 
UUIHU'Ul) between 0 and 

Air-cooled VFDs shall be 

loss of fan 

UlO,O>! ~JaLJlV u data neces s ary to Yle.!:!'cliill!!!l1L!:!.Y1iI~Ylil;£I!l'iJ;1LI]esagn 

apump~~~~~~~UAA 

system can be taken out of service for maintenance or 
service. 

nrc,,,,,,,,,, with 

a drive out of 

If 

The "A',H""O'~' for HRJUlIIlH,'l', on a 

of the heat gel1leralted 'A~'~~_~ / 
The Contractor shall 

necessary to 
so that a failed pump can be 
service. pump motors shall have sealed for 

shall be removed 
~AU'U"'U","H data 

shall be U\O'>1l',"vU 

remains in 
maintenance free life. 

eX\;Ui'llugers shall be and ~ns~a!lecl911~d9(lrS_ on a deck to 
the Contractor. The Contractor shall furnish and power and 

between each VFD and the heat The system shall be filled 
VWJVV,U"" installation of the drive. Coolant the Contractor. 
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The system shall consist of two circuits. One internal circuit where deionized water 
is used and one exterior circuit where 

range of to 
environmental and hazardous material concerns. 

"rr",ul", an ambient service 
a" .. ·o;;;~"aUlO;;; due to 

disconnect 
hose. 

nrrmi,ipil at each connection between the header and the 

Dissimilar metals shall be avoided in Plastic is not 
The use of threaded connections shall be minimized. All connections and 

U"~"l';ll,",U based upon the system the and shall be 
tested at two times the normal 

Each VFD system shall maintain coolant within a safe minimum 
and safe maximum to avoid thermal shock and/or condensation. 

-_ ..... - J eQllli{:lml!nt enclosure 
\oHLUCIU;C'J, with 

any of the power cOlnp()ne;nts 
II1f'r"r ... n{'",~,"n,. and control boards and their power shall be housed in a 

nonventilated NEMA 12 accessible without exposure to and 
shall be isolated from medium 

metal barriers .• 

Cabinets and doors shall be fabricated 
construction and dimensional,nt,"<n·,h, 

shall be to nrC'",i,l", 

gauge for 
fit and function. All doors 

Enclosures shall be to avoid harmonic and inductive The enclosure 
int,erfierencl;:, "'11vll)"HJl~ and "lH'IOIUHlt; shall be to shield any outside I..\.ILUfJI.Uo;;;IH 

rnlTIn]i",tp COlnponi~nt to eliminate any radio interference in vVIH}>"""v,", with 

IPSC will set the VFD in and install 
shall include a detailed of 

I installation ,""""1."'-"'-"'-'''-'''-',,,,,," 
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of 
of the <OAl",n'l;; 

Electrical interlock switches alone are not 
inadvertent shutdown and the ease with which such switches could be "n"~"<'<Prl 

""""""",-""-"--",--,-,-",,,-,,,,,",,,,--,,,,,,-,,,-~,,",,,,,,,,,,-. The Contractor's prclposal 
eQllire;me;nts for his nrn,nn'<pti 

2A.6.10 ==-=-==.::.' The oO\vefj'COIltro 
shall be nr,n",ipn 

individual cOlmpartments 
condensation of moisture within the 

enclosures. 
surfaces. 

away and insulated from any 

heater 
above the dew 

shall be as to maintain the n.,.+~pnt internal tenlperature 

to the space heaters will be 120 volts ac. 
shall be 120 volts ac. 

heater 

IPSC will nr"'J1llP 60 hertz space heater feeder to each 
The Contractor shall nn'wu!". rPtll1ir<'ti internal and suitable branch circuit 
prclte(:tioll for each space heater circuit. 

All space heaters shall be controlled an set to close at 85° F 
and to open at 950 F 

Each VFD 
transformer and VFD 

shall include intermediate class 
surges. 

Each VFD shall include IlILIL<O',LlU'H to the converter rectifier devices to 

and shall furnish a detailed 

2A. 7. 2 ~~~t!;ill!!I!dL!!I!!~!!£!!!!Ji. 
and nrc,t",,'t"i'P features: 

harmful fault currents. CTpnnpn,tc that 

the circuit breaker 
"'v',",U~'" scheme with the Orf)oo,sal 

The controller shall include the alarms 
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Static instantaneous overcurrent and ""pr",,'"'',''' 

and power loss 

Electronic motor inverse time overload pf()telctH:m. 

T __ 

Motor 'HlPr<:np·prI 

Each VFD 
contactor: 

nrn,tpC'tpn from uU,'H"'E~ due to the without '~'i'UHUE an 

OI"'_nl"''':p fault or short circuit on VFD terminals. 

Failure to commutate inverter th"r,.ict'>r due to severe overload or other 
conditions. 

Loss of power due to ~p~''''U'' of VFD disconnect device or 
power failure VFD 

Loss of one of power. 

Each VFD shall be able to withstand the 
power circuit cOlmp,onents 

fault conditions without UaJLHa,o,- to the 

1f' __ _ 

A door mounted LCD 

Ul<'l9'V~U'- message and "" .. ".nPI!p .. values in 
without the use of codes. 

Asa the indications shall be su!='plleo: 

Actual 

current in amperes. 
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current in amperes. 

in hertz. 

Total J-LJ'll<l'.<c kW 

Kilowatt-hour meter. 

"-'A~'I.""~U time meter. 

The control section shall be 
not 

Fault data storage memory shall be stored in nonvolatile memory or be 
UPS sized to a minimum 48 hour data retention. 

Each VFD shall include a COIllOl:ehens 

A "FAULT LOG" shall 
50 most recent events: 

VFDmode 

Date and time of 

of fault. 

Reset mode 

control variables at an 
fault and 100 intervals 

VFDmode 

demand. 

VFD 

and upon denlanld, the 

store, and upon delmand, 
time interval for the 50 intervals Imlme(]lal:elY 

such 

and 

a 

for the 

a 
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Demand amps. 

Feedback amps. 

VFD volts. 

of fault. 

Drive inhibit 

The fault 
line on the 

.... .-r,,,i,i"'rl with the VFDs. This graphllCal 
different VFD par'am,eters 
of the 
and all 

message and nm'"n,ptl>r 

of codes. The 

Drive param,eters 
field 

npr'_r.r",,' link as well as line 

tool suite shall be 

rpo;i~tpn and resettable in the 
shall be available to 

a 

The EEPROM stored drive variables shall be 
a'HUH''j; of new or spare boards. 

prcIgnlmlmulg '-'LU'U!',"" while in service. 
shall allow 

module shall contain a "self-test" software program that can be activated to 

Each VFD shall have the user selectable of 
avoidance bands. This the user the 
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undesirable 
condition. 

such as one that may be coincident with a mechanical resonance 

2A.8.2 The Contractor shall five additional 
and 10 additional for connection to IPSe's 

control for each VFD drive. All and start commands from IPSC's 
shall be hard-wired. A of the 

the end of this section. A copy of the 
after the contract is awarded. 

10 

Contractor shall drive to drive communications and coordination of drives associated 
with each boiler. Certain of this feature may be controlled the "n,~,,,,tn .. 

2A.8.3 "a~'au., .... of direct 
n",,'_"'UlI' link for setup of 

VFD n"T·"mptpr~ 
and UH'S"VOUY 

link and the standard serial 

Each VPD shall be nrr.vujpn y"IJaL"U'Y to allow status 
shall be 

An Ethernet communications link shall be nr.""lnpn for future use. 

2A.9 

2A.9.1 
for moisture and chemical in addition to any dielectric 
boards shall be tested in accordance with Article 2A.12. 

2A.9.2 Main power bus shall be 
for chemical and corrosion resistance and low losses. sized 

for the VFD continuous current and braced to withstand the mechanical forces caused 
m()ml~ntary short-circuit current of 32 kA at 6900V. All connections shall be bolted or 

welded. 

2A. 9.4 !!!j,!~~Lill!!Lll.!!!.!.':!.!!l!!!'!s:!" 
transformer to common mode 

transformers may be used if aOt:quate 
as in Section 2B. 
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saturation under maximum fault current conditions. 

to 

'-".pa.''''1L'Jl~ used in the converter dc link shall contain resistors and shall be lva~Ja.LJlv 
to 50 volts or less within 5 minutes after the is 

disconnected from the source of 

2A.9.7 ~~~~~~~~. harmonic 
to meet power factor stricter local or 

L"'1'~I:H1Vl.''-' interference factor the Contractor shall upstream 
"" .. "'''''''. and coordination. As harmonic filters are power 

nCSpU]rISIIDIt: for and any recluilred lln.:rr",rlf'~ 

to 
vHlalH'''6 on the power line in the event of a VPD which could create a 

power factor condition. The filter shall have llldlep(~ndent 
U'-'lvll.C}U for overcurrent, fault. 

inductors used shall be iron core or air core with a maximum rise of 1150 C 
with minimum 2200 C insulation and Reactors shall be U""'''191O;:;U 

saturation under maximum fault current conditions. Reactors shall meet the 
irprnpnt<: of ANSI C57.l6. 

Lapac:nors used in the harmonic filter banks shall meet the of IEEE 18 and 
IEEE 1036 for shunt power used in any harmonic filter banks shall be 
nrr,,,i,ipn with a method of once power has been removed and 
the have been level.. 
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filter is harmonics 
spt~ntic:ati()n, or to meet any of the UIJ,JU'_UUVH, 

mr·"nn".·"t~.rl into each VFD To minimize 
cmnp()ne:nts shall be to each VFD system 

filters into each VFD system the 
furnished the and the t'fl<LV111Ppr 

inductors used shall be iron core with a maximum tprnn.",." rise of I 15° e with 
minimum 2200 e insulation and oV1ert1em,perature nr"tp{·ti"," '-"' .... "'iSm .. .., to 

saturation under maximum fault current conditions. Reactors shall meet the 
reqllliremeIlts of IEEE e57.16. 

used in the harmonic filter banks shall meet the of IEEE 18 and 
IEEE 1036 for shunt power used in any harmonic filter banks shall be 
nrcmi{ip,-l with a method of once power has been removed and 
the have been level. 

of each VFD 

and power connections shall be made to 
connections. Sufficient space shall be for 

or the bottom of each VFD cubicle. 
of standard stress cones, and shall be nuw1I1pn 

for IITClUnClllllg 

Each VFD section shall 
contain a rated load break disconnect switch interlocked with the door. This switch 
shall isolate a VFD for maintenance and service. For blade shall be visible 

the door. The disconnect switch shall be into each VFD so as to 
appear as a The switch shall be interlocked with a 
contact from the drive circuit breaker to the switch from "11'I11I:.H11:. IJV'HUIJU" 

while the circuit breaker is closed. This switch shall consist of dead 
metal enclosed vertical sections isolation The door shall be 
interlocked with the switch so that the switch must be before the door can be 

and the door must be closed before the switch can be closed. There shall be a 
1J,:t\HU',","IUI', the switch in either the open or closed The switch shall 

and "closed" switch indicators. The switch shall have a 
",,,,aUVH'rJtJl'~U-"H~Ub~ ':',"c._,,-,,. shall separa1te 

Standards. ,,~ ~ ~ ~_ ~ ~_ 
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no load test shall The drive shall be to an unloaded 
~-~------~-~ ~---~---------

shall be calibrated. All 
and um.en1:abon, shall be tested. 

The drive shall be a full power test at rated current and rated 
for a minimum of 4 hours until all 
This test shall be ~Q'+""rn,>rI 

criteria are met. 
documentation. 

may be witnessed Hn,onnppr and/or Purchaser. A test schedule 
of test be at least 1 month in advance of test 

..... "E,'"'''''' shall be 

m<lin1ten,ance, and service np'n""nnp, 

ass:rol:>m discussion on the 
and service methods for the 
hardware and 

IPSC 133101 MEDIUM VOLTAGE VARIABLE ~'j:"L:"JU 
121102 
2A-21 

pn:asseIIlOleu and wired with 
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VC'"lL;aU crane or 
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Deleted: on a dynamometer or reactor 
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eqluplnel[lt ~"f'~"""'" for this 

Verification of VFD 
verified at rated 

and current distortion limits 
of final and """""""''''''''a 

Multilin 
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EXISTING HARDWIRED CONTROL SIGNALS LIST 
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tests: 

Complonent tests. 

test. 

J.H,~UUA'UVH test. 

test. 

test. 

test. 

test. 

are to 
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Section 2B VFD ISOLATION TRANSFORMERS 

Transformers for the VFD shall be !lliJ1l!l!J!£!!!r'UJili!IT!f!iJ!QlJ!!i!£Ltuffllslled as in 
this section. Each transformer shall be suitable for continuous at 100 percent of 

with normal life expectancy, based on the ambient conditions. 

The bidder shall nrr",,,'p 

as aDlorcmriatl;:. The bidder may 

2B.1 
nr,~""rlp common mode or 

if to meet the power 

Transformer shall be a rectifier isolation with a K Factor of 12 for variable 
loads or a K Factor of 20 for constant loads when to a SCR converter, 

in accordance with current EPRI recommendations and ANSIIIEEE Standard C57.110. A 
K Factor of 6 is for diode rectifier converters. Transformers shall have a BIL 
in accordance with the of ANSI/IEEE Standard C57.12.01. 

If type construction transformers are 
of the VFD and with 

I 
I I 

I I 

T _ "._~~~. ____ ~ __ ________________________________________ ~ I 

Transformer shall be electronic tp,nnpr<.h 

terminal distribution class surge arresters, and 
vibration rl"'mnIP"~ 

IH"UIO'UIJ'5 materials used shall be suitable for 
rise limited to °C for 

vv ..... u,""'" are imIJre:gna:ted 
resin. A pressure 
shall then be cured to bind the resin to the insulation 
could create hot or cause corona fonnation. This process shall 
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Deleted: 
transformers 
temperature of 185" 
tem;per.ture rise limited to 100" C. Cast 

insulated transformers 
lemocraLture of 



cOlnpletl~ly seal and 
industrial contaminants . 

. 
2B.4 

the from salt and other 

~- -

All transformer and 

be removable. The ventilated enclosure shall be of 
for outdoor or indoor ,,"pro,tin," 

---------

Each transformer enclosure shall be I'-d''''IOL<OU 

All side shall 
and be suitable 

and shields 
Each transformer 

a rus t • ",,.,,,,u!', 

coat and two or more finish coats of enamel. prclPosal shall include a 
n"~'('rllnT1()n of the system. 

External eyes, or other means a",,"~ILa'J>,", to the IPSe for "~"~""e of the comJ:llet:e 
shall be furnished as 

movement of the unit its core and coils remain 

The shall also be constructed and <""n,wt,·rl such that movement in any direction on 
rollers will not or distort the or internal aplJaratus. 

2B.5 The core and coil """',,"'lU'! 
withstand short-circuit forces without or dlS,pl,lCemf!nt, 

It shall also withstand normal without the use 
"U'IJIJJlH!', braces. Verification that short-circuit withstand tests have been 

nrr,tn:tvrlP or identical transformer shall be submitted. 

For type, the core and coil "~~"''''V'5 shall rest on vibration rl",rrm,P1I"< U'"""E"'"'U to isolate 
core vibration from the enclosure. 

The core shall be constructed of nn!O-gnLUe oriented silicon steel. • 

Standard values of IJ'"'U'''''-'''' shall be unless otherwise "-""~"-""~~~'--'-"-""-"-..L"-''''-'''!:'._ 

The basic insulation level shall be inherent to the 
without the use of surge arresters. 
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bar removal of one of the enclosure side 
I-'V'HUVU indicator and terminal H""""H'E;" shall be visible and identical with 

those used on the transformer «"'"'-'1-''''"''' 

If a forced cooled 
this 

• 
2B.8 Each transformer shall be Irnl<h,,,n with the manufacturer's standard 

HA"n"UH,~, as the 

Two 

Stainless steel 

Provisions for 

Dial or telnpleraltUl~e indicator. 

• 
One set be furnished on the alarm 
contacts shall be wired to identified terminal 

All accessories shall be identified and described in the 

2B.9.1 HV termination shall be metal-enclosed air 
insulated terminal chambers with and bolted covers. The shall be 

to accommodate space for field installation of stress cones on HV 
cables that are shielded and to house other accessories such as surge arresters. 
Enclosures shall be fabricated of sheet steel or aluminum and in 
accordance with these 

Indoor enclosures shall be uu,,.-,.,,,,, to "rinnlin" or 
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All exterior hardware for units located outdoors shall be stainless steel. 

2B. 9. 2 L.Y..i&!!!lli!!1mJ~. 
this section and in accordance with the 

The shall be metal-enclosed air insulated terminal chambers with and 
bolted covers. Enclosures shall be fabricated of sheet steel or aluminum 
and in accordance with these 

Indoor enclosures shall be to rlrinnlino or water. Hardware 

All exterior hardware for units located outdoors shall be stainless 
Terminal shall be one of the 

TerminaIIYl1rnn,"rlrnf"nt~ 

to form a IvVIHIl'\.-L.., asslemltJl 
flexible connectors, etc., shall be nrrlVulpn 

shall be 
All 

"''''''''''0,", that are connected to LV bus duct shall be U""'''1611IOU 

I-'IO\. lU"U bus duct to form a All reqmrt:d 
flexible connectors, etc. shall be 

~""","'orl that are connected to LV cables shall be " .. cn"",-" to 
accommodate field installation of the size and number of cables Spf~CIIlea from the direction 
indicated in this section. 

test 
hottest 

Each transformer shall be 

and i"I,",,",UUUUI 

assembled and tested at 

the calculated 
shall be shown. 

Hottest rises shall conform to the and shall be 
mathematical models verified thermal tests on test and/or a 

nTn,tnt'unp transformer of the Tests shall have been conducted at 
conditions of full load or conditions data shall be available 
for IPSC's review, 
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Provide isolation transfonners for in 
These are not on drives which include 

transformers. 

Outline 

Schematic and 

curves 

Certified test 15 after tests are 

Transformer name ID Number 

Transformer Quantity, each 

Standard 

Self -cooled rating capacity kVA 

Force-cooled rating capacity kVA 

Primary voltage volts Secondary voltage 

Primary insulation kVBIL Secondary 

Primary winding Secondary windjng _ 

Primary termination Secondary termination 
compartment compartment 

Frequency Hz 
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Nmnber of phases 

A veragc winding rise 

Cooling class 

Enclosure type 

Vector relationship 

HV dc-energized taps 

Sound level 

Site altitude 

Impedance 

Maximum ambient temperature 

Maximum monthly average ambient 
temperature 

Average annual ambient temperature 

Maximum 24 hour average ambient 
temperature 

Conductor material 

Paint system and color 

Auxiliary ac power supply 

K-factor rating for nonsinusoidalloads 

Neutral grounding 

Unusual operating conditions 

Special accessories 

Additional requirements 

%Z at self-cooled 
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Submittal 

~v'mv, .. ,,-, cte/;CflIPUon of transformer 

estimated UlP1crnn and locations of 

I : _ 
rI",O",.,,..,,,,,,, of codes and standards used if different than 

List of and maintenance tools to be furnished 

Bidder ,",P''''''''I'''' record with prclpo:sed 

List of routine tests 

po",.,,..1",,,n of the extent of of COlnp()nents 

Manufacturer 

location 

------------------------------
self-cooled -----------------------

force-cooled ----------------------
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kVBIL kVBIL ---------------------

Delta or wye 

Low 

kVBIL __________ kV BIL 

Delta or wye 

rise-HV ---------------------

Insulation system maximum 

Insulation maximum 

~V'UAHAJS class 

---------------------
Enclosure 

---------------------

Vector group 

Maximum sound level ---------------------
I • 

No-load losses ---------------------

Load losses ---------------------
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Hz 

%Z 
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kW 

kW 
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Fan losses 

K-factor 

Total 

.vHU"H.'HV'''~ L x W x H 

I • 
I • 

HV "" Ullum,,, 

LV vv Ulluml>: 

Terminal f'i''''nn<>"t1T1lPnt 

Accessories 

kW -------------------

x x 
--------- -------- ~----~ 

------------------- - - - - - .. 

IPse 133101 MEDIUM VOLTAGE VARIABLE 
121102 
2B-9 

DRIVES 632203.1 

1 1 



7/15/20033:24 PM 

nIC)rnlatllon on 

it 

use 



Section 2C - MEDIUM VOLTAGE INDUCTION MOTORS 

This motor is "IlIlH"UlLJ'lv to all medium 

and construction of each motor shall be as 

Motors shall be U'"""S""'-' for use with a variable 

All motors shall be "al>lal)'" of continuous 

2C.2.1 "''''''''1'''''''' data shall conform to the of the 
standards listed in this section. additional data shall be included: 

Insulation class Ulv'>1/Sua,,,v'li. 

Maximum ambient temperature for which motor is rlPCH,.np" and tpTnn,~r"hu'p 
rise resistance. 

attached to lubricant 
devices. 

For motors with current transformers for differential pn)telctH:m, connection 
UllUI",auu/S motor lead terminal connections. 

For motors with air recommended set for differential pressure 
attached on or near device enclosure. 

All motor -~._~._I~.~" and attachment shall be corrosion-resistant metal. 

2C.2.2 
motors as shown on the reference 

for all motors 
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shall be made of cast cast sheet or steel Aluminum enclosure 
are not a"',I:OUlaLIl<O. 

when nrr"",iprl shall be bidirectional to allow for continuous motor op,era:tIoln 
in either a clockwise or counterclockwise direction. cases where such a fan is 
Impralctlcal for mechanical reasons shall be to the attention of IPSe. 

A pressure differential device shall be 
at the air inlet of all motors furnished with air filters, The device shall be furnished 

sealed switch open and one closed contacts 
state on differential. The switch shall have an 

which is accessible for calibration while the motor is in service. The 
shall be made at the motor The purpose of the switch is 

to prevent motor excessive temperature filters. 

All stator coils shall utili~e copper shall be 
and shall be insulated with mica based All stator materials 

shall have a Class F (1550 thermal classification and shall utilize a vacuum pressure 
system. 

Motor shall be furnished with a ash resistant 

I L ___ _ 

2C.2.5 I!;:!!Jl!l':~m;:..!i!li!e. The tpITInP,'Mnrp shall not exceed those for a 
Class B thermal insulation classification. 

2C.2.6 "'-1;<""""-",,,,,,,,,,,,,,,-,,,,. All motors shall have space heaters. Heaters shall be located and 
do not motor or finish. 

~!Jd!!!!!!!..lJ~jll!J~. A terminal for power leads and a seJ)ar;ate 
for accessory leads shall be furnished on all 

All terminal shall be mounted on the motor frame enclosure. Terminal 
for all motors shall be cast iron or sheet steel. 
un ,'''''.d''' to NEMA 4 
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All motor leads located in the 
identification. 

shall be pel"m,me:nny marked for ease of 

A separate accessory terminal 
detector and other similar accessory 

terminal blocks for termination of such leads. 
.... v.ul~m .. 'L ... with screw 

Each terminal in the blocks shall be 
identified and marked for its leads. Acces:sOl-Y terminal shall be 
accessible from outside the motor. 

When current transformers for motor differential "r"tpf'hn,n 1J'''<lHIOU, the current 

stress relief kits after fabrication. ~~~~===~~""-,=~~~~== 

,,- - - -

Location and dimensions of terminal nOlllsllngs shall '-'-'-""""'~=-:"'-'-'~""""'-"""=-'--"''''-'-''''''-'=-''''''''''''' 

All motor power 
shall be wired into their 

an arrow mounted on the 
stator frame near the terminal uvue"u!,; or on the uu..u,,'!-''''', .... and the leads marked for 
sequence to sequence. 

~--- .. ---------_ .. - .. _-.---------

When current transformers for motor differential prc)te(:tlo,n spelcifil~d for 
motors, the motor 
connection for current 
shall encircle all power leads to the associated 
connections shall be at the 
for field connection in the power lead terminal The wye or delta connection shall 
be in will allow easy access end of each for field 

V._ _ _ 

Cable motor leads shall utilize stranded copper conductors insulated with silicone rubber 
covered with a braid or a"'\ .. IO~naILJllO 

2C.2.9 ~~~. 
based upon the 

of furnished shall be """-,~~"""-,,,-,-,,._.~ 

I • 
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2C.2.9.1 for horizontal motors shall be oil 

>LV'""'''''''''' shall be 
available. Air gap measurement holes or other ."".,<>"""'" in each 
motor end enclosure for air gap of sleeve 

.- -

Motor shall be to use the 

All to 
"rp·uP,nr the entrance of lubricant into the motor enclosure or dirt into the lJ'-";U "'!'." and shall 
be with 

in the field for 

shall be nrr"",1prj with oil level marked for 
Plastic windows or bottles shall be of a 

material not llrl'vpr~pl continuous exposure to 

circulation of shaft current on hp"rll"N on 
connections. 

Kpllt',no lubricants shall contain a corrosion inhibitor. The and 
be indicated on a attached to the motor frame or end shield aUI"-",,c,n 

''''''H<-UHl1<''' device. The Contractor shall-,-""-,-,-,-"""",-=:.=~""""",, 
assure proper 

2C.2.1O ""-""-====-"-'-'-""'-"==. external lubricant 
for oil inlet and outlet comlections in addition to the 

internal lubricant 1J .... '~Hl\.cU. The 
shall maintain proper lubrication and 

'V_ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _________ _ 

All induction motors shall have rotors. Rotors shall be 
sized to avoid acceleration of the motor and driven '"'-II,HIJIH",lH. 

shall be copper or c9Pper cage material. All ,_ cllge_ r,O!ors 
a 
vibration. 

VV'-U"-.,u,,- method the installation of rotor bars to rotor bar 

All motor Iv"aUH"- COlmt:lon,ents on the shaft. 
Motor vibration shall not exceed the values listed in the • Ul.1U 'IV 111'" 

table. In the of vibration values for twice the line vibrations 
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999 and below 0.001 

The minimum clearance space for removal of the rotor shall be indicated both in the 
data and on the dimensional outline fir"ur,"n 

2C.2.12 All shafts shall be solid. Each shaft shall be fumished with a cOITosion-
resistant treatment or shall be made of a corrosion-resistant material. 

The shafts of motors fumished with sleeve np,,,.,,,"C shall be circumscribed with 
lULUL'UHI't! the motor center and end float limits when level and 

A permanent, identified reference shall be indicated or attached 
nu.",n"" or shaft seal. The shall be identifiable for use 

motor installation. 

motors, the rotor end float and shall be in 
accordance with The distance the center line to 
each end float limit mark shall be not less than 37.5 percent of the total rotor end float. 

2C.2.13 ~~~~!±!2' ", .. ""i,",,,,,1 in at least two 
locations 

2C.2. 14 .!.QI:~1Jli!m.!~ll£li. 

2C .2.15 Each motor shall be tested and at 
to determine that it is free from electrical or mechanical defects 

nr.m"l", assurance that it meets the of these Test 
pfI)ce:du.res shall be in accordance with 
induction motors. 

of control tests and for each motor shall be 
submitted of the motor from the manufacturer's 

The routine tests listed in motor. 

One of the motors shall have ,",vAnl.H"'''O tests in accordance with IEEE Standard 112. 
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Additional tests shall be np,·t",·"",ri to detennine the eIIICll!ncy and power factor for each 
motor. 

Motor dimensional shall include the 
uirernlents listed hereinbefore: 

data. 

Rotor and motor total 

2C.2.17 ===. The motor shaft shall be U""H~""U 

2C.2.19 ='-"='-""'="". U<O'''~'.''''U to torsional and rotational natural 
the mot()~ ~a!eA __ I'ang(!s to avp!<! ____ .. ' 

resonant vibration over the eqIJip:ment-.motor unit. 

2C.2.20 vibration transducer ""n""h" 
installation of a Purchaser-furnished vibration transducer shall be nr,,,,,,ipti 

of the motor. The vibration transducer and mcmII:on 
furnished under ~p."n·<ltp 

2C.3 =="-=-"=-'="-"-""-"-' cage induction motors for ,..",nh,,,,,,·,,h,,,,, 

which <OA''''H'),; 

Motors must be constructed to 
"",,.J ... ,,)'; motors on the foundation and on eXIstl,ng sole I:'"",-"~~~ .. ",".u,,.u,-•. ~ .. 

in 

Contractor shall include a detailed of work rp''''''FPri to mate new motor with 
eXlstllng fan and motor foundation. The written work riP""T.nl",," shall be submitted for 
review with the motor dimensional and included in the instruction manuals. The 
work shall be of sufficient detail to the 
information needed to install the new motors and 
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T _____ _ 

'-- ,- - - - - - - -- -,,-

15 

Motor dimensional 

Motor 11ru""'JO''''''''' data 

Medium motor rotor 
removal clearance "r"U111nC1~ 

L"_"''''L11", QlS,aSISellnDJlY and With Instruction Manual 
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* Direction of shaft rotation shall be viewed from motor end to motor 
shaft and Contractor to coordinate 

direction of rotation with J.D. Fan. 

** Motors shall be ~V'HO'''V~ 

Horizontal shaft mounted motor 

NEMAmotor 

Rated 

Maximum ambient temperature (0 C) 

Minimum ambient temperature (0 

Altitude 

minimum Percent 

Motors shall be manufactured to NEMAI ANSI 

The features shall be 

of OfO'tectlOn 

Enclosure "P'=lHlll!;~ shall be covered with screens 
manufactured from the materials: 

Air filters 

No-load sound IJIU'Uu\X'U the motor at 1 meter dBA 
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Current transformers 

Stator temperature devices 

range Minimum L.:-=-:::~ percent 

1. ______ _ 

.,',,",VlHH1;t; power cable and terminations 

Anti-condensation space heaters 

healers shall be at 

The dollar value will be used to evaluate motor energy losses at driven equir:'ml~nt 
maximum brake as defined on the motor data sheet: 

Dollars 

Horizontal motors 

Terminal box location, viewed from 
motor end to motor output 
shaft 

Horizontal motor type 
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temperature detectors shall be furnished 

temperature detectors shall be 

lubrication system 

lubrication system 

Driven 'iUj'I-'<JLUOIU characteristics 

Driven ., ........ _ ... inertia 

torque 

load 

the established standards have 

the in 
the associated Technical '-'V',,","A"'''"''''JU0 "'i'CUl:"'UH~U' or service. These and 
deviations shall govern over the standard SP€!Cl:tlc:aW)ns to the extent of the difference. 

2C.7.2 Work under this shall be done in 
accordance with the codes and standards. The version that is latest ;,rlClntC'rl 

and effective at the date of this document shall 
otherwise. These references shall govern the work 

In cases of the latter shall govern to the extent of such difference. 

ANSI U"'''",'l,,U motors 

I • 
2C.7.3.l 

NEMA 
IEEE 522 

ANSI 

the listed manufacturers are 
these spe:citications 

to propose a non-listed manufacturer that is considered to 
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this manufacturer must be identified and 
of the manufacturer as a substitute is at the discretion of IPSC. 

Medium induction motors 

I L ______ _ 

Manufacturer 

ABB 
Electric lV13:cnllnelry 
General Electric 
Reliance 
Siemens 
TECO 
Toshiba 

Motor Co. 

2C.8 =-"'-"'==-==-::"-==~"-"-"'=. The >UIJ'UV1!Hll< data shall be submitted for use in the 
nC()mlPlere until the submittals 

are received. 

Submittal 

Overall for each motor and arranl~el1tleln of accessory items 

nIllclem;y versus percent load curves 

I • 
Motor thermal limit curves 
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2C.9 

v _______ _ 

Manufacturer 

Model No. 

Location of manufacture 

Driven eqlliplme.nt maximum brake 

Motor narner'latleJllEi\:t2Q~ 

Service factor (NEMA motors 

Motor losses when 

-------------------------------~------~ 

Motor type 

Enclosure 

range 

lubrication system 

-----, 
Minimum clearance to remove rotor 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 
2C-12 

----------, 

DRIVES 63.2203.1 

1 1 



Width 

Stator 

Rotor 

Total 

Overall dimensions, shaft extension 

Width 

List of tools that will be furnished 

Field =~~"'U'J work 1<:04UH<;U 
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The and """",."'0 are included on the CD that is included with 
the "1-I\;Ol~H","ll\JH 

I 9255-1APE-EI002 ONE-LINE DIAGRAMS 
OVERALL FUNCTIONAL RELAYING 

9255-1APE-El 006 ONE-LINE DIAGRAMS 
6900V UNIT SWITCHGEAR 1 A2 

9255- J APE-E 1 008 ONE-LINE DIAGRAMS 
6900V UNIT SUBSTATION lB2 

9255-lBSB-M1040 PLANT CONTROL BLDG & ID 
FAN AREA 
GROUND FLOOR - EL 4676'-0" 

I 9255-1BSB-M1041 PLANT CONTROL BLDG & ID 
FAN AREA 
MEZZANINE FLOOR - EL 4692'-0" 

9255-2APE-E1002 4 ONE-LINE DIAGRAMS 
OVERALL FUNCTIONAL RELAYING 

9255-2APE-E1006 5 ONE-LINE DIAGRAMS 
6900V UNIT SWITCHGEAR 2A2 

I 9255-2APE-El 008 ONE-LINE DIAGRAMS 
6900V UNIT SUBSTATION 2B2 

9255-2BSB-MI040 8 PLANT CONTROL BLDG & ID 
FAN AREA 
GROUND FLOOR EL 4676'-0" 

9255-2BSB-M 104 1 6 PLANT CONTROL BLDG & ID 
FAN AREA 
MEZZANINE FLOOR - EL 4692'-0" 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 

DRIVES 63.2203.1 

1 

1 1 



2090F87 

I 2429D95 

The drive and motor 
002501 56.tif. 

CONTRACT DRAWING 4132 SPECIAL J.D. FAN CL. 954 
ARR. 3 DW W/324" BOXES 60" TAU DISCH. CW&CCW 
ROTA. 

FAN FOUNDATION SYSTEM DESIGN CRITERIA 
CATEGORY IV FOR ADJUSTABLE SPEED DRIVE 
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J...,V'J"''''!,; west at Unit 2 wall of 

J...,V'J"''''!,; west at Unit 2 wall of 

Pbl3001 ~"'HUA.A'" west at Unit I wall of 

~'''m.u,,,, west at Unit 1 wall of 

IPSC 133101 MEDIUM VOLTAGE VARIABLE 
121102 

3 

Control 

Control and ID Fan lA 

Control 

Control and ID Fan lA 

DRIVES 63.2203.1 
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1. 

2. to each item of this 
state the reason for the 

with 

3. on 

A. 

One NEMA 4, wall mount 
a. 14 gauge steeL 
b. shall add to make the ,",U ... AV,,"'UA 

c. door. 
d. Enclosure size 36 x 30 x 8. 
e. Panel size 33 x 21. 
f. 
g. as 

B. 

(1) 

b. 
the contractor 

of materials shall be <>nr\rn,,,p the customer 

c. INTERNAL WIRING 

from States terminal to and switches. 
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D. 

(1) 

Material: 

DETAIL: 

LAYOUT: 

WIRING: Use 

a. 

14AWG 

SIS 
None 

LABELS: 

c 

ii. HS-IA or HS-IB is OFF 
lA& 1B 

lA or 1B 
v. 

2 

of States terminal 
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A. 

VI. 1 A .:')[()OCleo 
vii. I B .Il"-UH .... H5 

viii. 1 B 'tnnn~·rI 
ix. HS-IC or 
x. 

XIV. 

XV. 

JUNCTION BOX 

a. 

b. 

c. 

TERMINAL BLOCK "-'i>JIJ.Il-<1J>J 

a. 

WIRE LUGS: 

a. 

WIRE WRAP: 

a. 
wire harness 

a. 

customer 

3 

IC or ID 

around any 

Hl"''''lU'H to corne to of fabrication 

to 
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5, ~~~=.!. The contractor 

A. 

120 VAC to ensure that turn on 

switches: contacts off of the 
of the three !-''-'CHU'JU'' 

correct "f11rl",CT' L:ontmUlty nr".h.,.'rnp,r! to ensure 
a. 

6, 

A. 

4 
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7263 700 

FEBRUARY 2006 

BOB WASSER 
CACHE V ALLEY ELECTRIC 
2345 S. JOHN HENRY DR. 
SALT LAKE UTAH 84127-0444 

UTAH 84047 • TEL. 801-565-9771 • FAX 801-565-9777 

RE: IPP PUMP CONTROL PANEL REVISED PRICE 

1 EACH IPP PUMP CONTROL PANEL AS PER DRAWINGS & SPECIFIC A TIONS. 
CONTROL SOLUTIONS TO PROVIDE ALL ITEMS LISTED ON 
BILL OF MATERIAL FOUND ON FOLLOWING PAGE. 

ALL DRAWINGS & DOCUMENTATION PROVIDED BY OTHERS 

NET PRICE EACH 

TERMS- 2% IO NET 30 DAYS FROM DATE OF INVOICE. 
DELIVERY 3 TO 4 WEEKS - ARO. 
FREIGHT - F.O.B. UTAH - PREPAY & ADD TO INVOICE. 
TAX - PRICE DOES NOT INCLUDE ANY APPLICABLE TAXES. 

THANK YOU FOR THIS OPPORUNlTY TO 
PLEASE ADVISE ASAP. 

BEST .L"'-"Un,A'-'-'>J. 

CRAIG B. V AN OTTEN 
CONTROL SOLUTIONS INC. 

THIS PROJECT. 
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CONTROL SOLUTIONS INC. 
CACHE V ALLEY ELECTRIC 
IPP PUI\1P CONTROL PANEL 
PAGE 2 

1 EA. - HOFFMAN A-36H30BLP - NEMA 4 ENCLOSURE 
1 EA. HOFFMAN A-36P30 BACK PANEL FOR ABOVE 
1 EA. HOFFMAN A-FK2408 24" FLOOR STAND LEG KIT 
2 EA. - STATES 35 POLE/30AMP TERMINAL BLOCK ASSEMBLY 

10 EA. - ALLEN-BRADLEY -700-HC24Al-4 RELAY WITH INDICATOR 
10 EA. - ALLEN-BRADLEY - 700-HN128 RELAY BASE 
4 EA. - ALLEN-BRADLEY - 800H-JR2KU7C 3 POS SELECTOR SWITCH 
6 EA. ALLEN-BRADLEY 800H-PRH16A AMBER "LED" PILOT LIGHT 
4 EA. ALLEN-BRADLEY 800H-PRH16G GREEN "LED" PILOT LIGHT 
4 EA. ALLEN-BRADLEY 800H-PRH16R RED "LED" PILOT LIGHT 
1 EA. CSI LOT 2"x 4" WHITE WIRE DUCT WITH COVER 
1 EA. CSI LOT ENGRAVED LEGEND PLATES 
1 EA. CSI LOT - LABELS 
1 EA. CSI - LOT - DIN RAIL & ACCESSORIES 
1 EA. CSI - LOT - 14GA SIS CONTROL WIRE 
1 EA. CSI - LOT - WIRE TERMINAL ENDS 
1 EA. - CSI - LOT WIRE MARKER SLEEVES 
1 EA. - CSI - LOT WIRE TIE BASES & SPIRAL WRAP 
1 EA. CSI LOT FASENERS & MOUNTING HARDWARE 
1 EA. CSI LOT SHIPPING SKID & WRAP 
1 EA. CSI LOT MISC. 
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From: 
To: 
Date: 

eat: 

Nathan, 

"Robert Wasser" <robertw@cve.com> 
"Nathan Crop" 
2/25/2006 10:45:18 AM 
pump control panel quote 

. com> 

Here is the quote to date. I have authorized the vendor to 
This quote will have our standard mark up ied to it. 

If this is in error contact me 

Bob 
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From: 
To: 
Date: 

ect: 

"CRAIG B VAN OTTEN" <cbvo1@ix.netcom com> 
. com> 

2/28/2006 10:18:01 AM 
Pump Panel Enclosures 

CRAIG B VAN OTTEN 
cbvo1@ix.netcom.com 

CONTROL SOLUTIONS INC. 

Nathan, 
Do to the fact that the A36H30BLP enclosure has a center door stiffener, 
I would like to substitute a Hoffman CSD36308 series enclosure. 
This is still Nema 4 ga . steel. stock in SLC. 
When will be available as well info for second ? 
Please advise ASAP. 
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